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March 16, 1987 

The Honorable James L. Oberstar 
Chairman, Subcommittee on 

Investigations and Oversight 
Committee on Public Works and Transportation 
House of Representatives 

Dear Mr. Chairman: 



In response to your October 21, 1985, letter, this report reviews existing evaluations 
of drinking- age laws to determine the extent to which they provide empirical 
support for federal arid state initiatives to change the legal drinking age. As you 
know, controversy has been intense regarding the concept of a minimum drinking 
age, and critics on both sides of the debate have cited empirical support for their 
respective positions. 

This study specifically examines the effect that raising the minimum drinking age 
has had oh traffic accidents, beverage alcohol consumption, driving after drinking, 
and related concerns for youths younger than the minimum age. It also reports on 
the results of evaluations of lowering the legal drinking age. 

As we arranged with your office, we are sending copies of this report to the 
secretary of the Department of Transportation and to the state and local highway 
safety and drug abuse officials who assisted us in identifying the available studies. 
We will also make copies available to others upon request. 

Sincerely yours, 




Director 
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Executive Summary 



PnrDOSe Controversy has been intense regarding both the concept of a minimum 

drinking age that legally restricts alcoholic beverages to a specific age 
group and the effects of such a law on highway safety. Even though 
federal legislation (Public Law 98-363) promoting a "national minimum 
drinking age" of 21 was passed in July 1984, critics on both sides of the 
debate cit e empirical support for their positions. Since enactment of the 
federal law, more than 20 studies have examined the effects of raising 
the drinking age. 

The chairman of the Subcommittee on Investigations and Oversight of 
the House Committee on Public Works and Transportation asked gao to 
examine the technical and methodological soundness of existing evalua- 
tions of drinking-age laws to determine the extent to which they provide 
empirical support for federal and state initiatives to change the legal 
drinking age. More specifically, the chairman asked GAO to report on the 
effect that raising the minimum drinking age has had on 

• traffic accidents (that is, motor vehicle fatalities, personal injuries, and 
alcohol-related crashes); 

• beverage alcohol consumption, along with driving after drinking; and 

• other related subjects, such as crashes among youths younger than the 
legal drirfdhg age, border crossings to states with lower drinking ages, 
the permanence of effects, and the effect of lowering the drinking age 
before the 1984 legislation. 



Background * n res P° nse to increasing concern over the disproportionate involvement 

6 of young drivers in alcohol-related traffic accidents, the federal legisla- 

tion enacted in July 1984 required that a portion of federal-aid highway 
funds be withheld from states that had not established 21 years as the 
minimum drinking age by law by September 30, 1986. The U.S. Depart- 
ment of Transportation (dot) is reviewing state legislation to identify 
compliance with the federal drinking-age law. By October 1986, dot had 
determined that eight states and Puerto Rico had drinking-age laws that 
did not meet the federal requirements. 

To determine the extent to which there is empirical support for initia- 
tives to raise the legal drinking age, gao initially conducted a broad liter- 
ature search for both published and unpublished evaluations on the 
subject. The search yielded more than 400 documents; 49 of them evalu- 
ated laws raising the legal drinking age. gao then developed rating cri- 
teria, which were based on a preliminary review of the evaluations and 
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prior evaluation syntheses. A review panel applied the criteria to the 49 
studies, focusing its analysis on the studies that met these criteria. 



Results in Brief Raising the drinking age has a direct effect on reducing alcohol-related 

traffic accidents among youths affected by the laws, on average, across 
the states. The evidence also supports the finding that states can gener- 
ally expect reductions in their traffic accidents, but the magnitude of 
effects depends on the outcome measured and the characteristics of the 
state. 

The available evidence suggests that raising the drinking age also 
results in a decline in alcohol consumption and in driving after drinking 
for the age group affected by the law. However, the limited quantity and 
quality of evaluations for these outcomes warrant caution in genera- 
lizing from results. 

The evidence is insufficient to draw conclusions about the effects of 
raising the drinking age on youths 16 to 17 years old, border crossings, 
and other related matters. However, the literature reviews of earlier 
evaluations of the effects of lowering the drinking age do give evidence 
that traffic-accident outcomes increased as a result of changes in the 
law. 



GAO's Analysis 



Traffic Accidents A reduction in alcohol-related traffic accidents for age groups affected 

by the law is, hi fact, attributable to raising the drinking age. Almost all 
studies found statistically significant reductions in traffic-accident out- 
comes, even though the studies often varied in scope, design, analysis 
methods, and outcome measured. The 14 traffic accident studies that 
form the basis for this finding were high in quality, and their results 
were remarkably consistent with one another across different evalua- 
tion approaches. (See pages 26-40.) 



The available evidence supports the claim that raising the purchase age 
reduces both the consumption of alcohol and the incidence of driving 
after drinking. However* generalizations are impeded by the small 



Consumption and Driving 
After Drinking 
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number of studies of these outcomes (only 4 studies of alcohol consump- 
tion, 2 of which addressed driving-after-drinking practices), the geo- 
graphical concentration of the states evaluated, arid limitations in both 
available data (for example, alcohol sales figures are not disaggregated 
for specific age groups) and self-reported survey information. (See 
pages 42-48.) 



Spillover Effects on Other The evidence is only limited for assessing the effects of changes in the 
Youths law on the crash experience, alcohol consumption, and driving-after- 

drinking practices of youths younger than the minimum age, who are 
only indirectly affected by an increase in the legal drinking age. There 
was some evidence of no effect on crash experiences for this group; 
however, generalizations are impeded by the small number of studios 
that explicitly tested for this effect (2 of the 6 studies that met GAp's 
criteria) and the limited number of states studied. The 3 studies of con- 
sumption and driving-after-drinking practices for this age group pre- 
sented mixed results. (See pages 50-56.) 



Border-Crossing Effects The evidence is insufficient to assess the extent of the border-crossing 

effect — that is, youths moving between states to legally obtain alcoholic 
beverages. Synthesizing the results of the 3 studies that met gao's cri- 
teria was restricted by differing demographic characteristics between 
states, low crash involvement rates for drivers affected by the laws, and 
incremental age law changes. (See pages 58-60.) 



Other Effects 



The evidence is also insufficient to draw conclusions on the long-term 
effects of the law, although it suggests a sustained effect. Two studies 
addressing long-term effects met gao's criteria. One was a national study 
that observed a sustained reduction in crashes among youths affected 
directly by the law. The other was a state study that found a modest 
reduction in long-term crash trends, gao's assessment of the effects of 
lowering the drinking age, in contrast to raising the drinking age, was 
based on an analysis of the literature reviews of these studies, which 
concluded that an increase in traffic-accident outcomes could be attrib- 
uted to ? lowered drinking age. (See pages 60-63.) 



Recommendations 



This report contains no recommendations. 
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AgfTlCV GommentS ^ e Department of Transportation reviewed a draft of this report and 

6 ^ * commended gao for its excellent evaluation and synthesis of the avail- 

able literature. The department's comments appear in appendix IX. 
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Chapter 1 



Introduction 



Concern over the disproportionate involvement of young drivers in 
alcohol-related traffic accidents resulted in Public Law 98-363, federal 
legislation to promote a "national minimum drinking age" of 21. A July 
17, 1984, amendment to the Surface Transportation Assistance Act of 
1982, this law provides for withholding federal highway funds from 
states that continue to allow persons younger than 21 to purchase or 
publicly possess alcoholic beverages after September 20, 1986. Cross- 
over sanctions (requiring compliance with the rules of one federal pro- 
gram as a condition for receiving funds for another program) to 
encourage the states to act in matters that are a state right (such as the 
right to regulate the sale of alcoholic beverages) were used in 1974 to 
encourage the states to adopt a 55-mile-per-hour speed limit and again 
in the 1984 amendment. 

Congressional interest in raising the minimum drinking age nationwide 
was prompted by evidence linking younger drinking ages with increased 
alcohol-related deaths of youths on the highways. More specifically, 
various groups lobbied the Congress to address the border-crossing 
problem— that is, the risk posed to young drivers crossing state lines to 
obtain alcohol not legally available to them in the states where they 
reside. During 1984 hearings, it was estimated that 56 percent of the 
borders in this country separated states that had different legal 
drinking ages. Therefore, the Congress encouraged the establishment of 
a uniform drinking age nationwide as a way of reducing the incidence of 
driving between states after drinking among those affected by the law 
(typically 18-, 19-, and 20-year-olds). 

In response to increasing pressures to change their drinking-age laws, 23 
states have raised their minimum purchase age since the passage of 
Public Law 98-363. (The letter requesting this report is in appendix I. 
Appendix II is a list of the dates on which the states enacted their cur- 
rent drinking-age laws.) However, in spite of the growing public support 
for an older minimum drinking age and the potential loss of federal 
funds, 8 states and Puerto Rico had not yet complied with the federal 
requirements by October 1986. The National Highway Traffic Safety 
Administration (nhtsa) and the Federal Highway Administration, which 
are responsible for determining state compliance with the federal 
drinking-age law, have estimated from fiscal year 1986 appropriations 
that these jurisdictions may stand to lose between $3.6 million and $16.3 
Trillion in federal highway funds in fiscal year 1987 and twice as much 
in 1988. (See appendix III for potential reductions in federal-aid 
highway funds for noncomplying jurisdictions and a brief definition of 
what those funds are.) 
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Controversy surrounds the idea of a minimum drinking age and the 
actual effects that a change in the law may have had on traffic accidents 
among the ages affected by the law. For example, proponents of an 
older minim age cite empirical studies that claim that lowering the 
drinking age significantly increased traffic accidents and that raising 
the drinking age reduced them among those affected by the law: Those 
who oppose raising the minimum drinking age take issue with not only 
the efficacy of the law but also its fairness. 

Debate over a uniform drinking age of 21 has covered more than the 
sufficiency of evidence supporting the efficacy of this legislative action. 
Opponents of the legislation have also argued that it will (1) have nega- 
tive consequences, such as reducing alcohol sales-tax revenue; (2) 
unfairly penalize most youths for the excesses of a few; (3) jeopardize 
the right of the states fee ooritrol the availability of alcohol; and (4) not 
work as effectively as other deterrents, such as stricter enforcement of 
existing laws. Each of these additional concerns, in turn, has been coun- 
tered by those who favor raising the drinking age. 

We were asked by the chairman of the Subcommittee on Investigations 
and Oversight of the House Committee on Public Works and Transporta- 
tion to review the empirical research regarding the effect that changes 
in the legal drinking age have had on traffic accidents (fatalities, inju- 
ries, and crashes), beverage alcohol consumption and other related mat- 
ters among the youths affected by the laws. Since the enactment of 
Public Law 98-363 just 2 years ago, 24 studies have evaluated the 
effects of raising the minimum drinking age across and within states. 
Some of the recent studies have observed conflicting results and, there- 
fore, we were asked to determine the extent to which these and previous 
evaluations provide empirical support for federal and state policy 
initiatives. 



Trends in Drinking-Age 
Legislation 



Legislative initiatives to control drinking behavior have historical roots 
in the governmental need to (1) control alcohol availability, (2) respond 
to the problem of drunk driving, and (3) protect young people. Trends in 
governmental activities can be seen in each of these needs, but the 
trends are interrelated and involve issues important to both public 
health and highway safety, although researchers in the two fields often 
approach them with different emphases. 



Page 11 ^ g GAO/PEMD3740 Drinking-Age Laws and Highway Safety 



ERLC 



Chapter L 
Introduction 



Control Of Alcohol Attitudes toward the control of alcohol availability were visible in coio- 

Availability Wal America, where drinking, even to excess, was socially acceptable 

arid a normal part of life. Habitual drunkenness, however, was viewed 
as sinful and evidence of moral degradation. The more liberal colonial 
views gave way to the prohibition movement in the mid-i800% which 
culminated in the ratification of the 18th amendment, prohibiting the 
sale of alcoholic beverages. Restrictive attitudes toward alcohol dimin- 
ished with the repeal of the 18th amendment under social and political 
circumstances unrelated to the effectiveness of prohibition. Beginning in 
the 1930% problem drinking in the form of alcoholism began to be 
regarded as a disease or a healtaprobiem for the individual. As this ' 
gradually became the accepted view, the major negative consequences of 
habitual alcohol abuse have been attributed more to the individual's 
particular physiological and psychological make-up than to the proper- 
ties of alcohol or its availability. 



Response to Drunk Driving In the early 1970% in a societal response to drunk driving, nhtsa funded 

a number of alcohol safety action projects, in an attempt to reduce 
alcohol-related crashes. These programs focused both on stepped-up 
ehforcement^bf dnink-driving laws and on the more rapid and efficient 
processing of drinkmg-driver cases. In the mid-to-late 1970% funding 
priorities shifted away from these programs, in partial response to the 
difficulties of assessing their effectiveness and of inducing prosecutors 
and judges to place any priority on the offense of drunk driving. In the 
late 1970% however, attention was again drawn to the drunk-driving 
problem, primarily because of the activities of citizens' groups sueh as 
Mothers Against Drunk Driving, which began a long combat against the 
societal tolerance of driving after drinking; A presidential commission 
on drunk driving was formed in 1982, and numerous initiatives were 
introduced in the Congress to combat the drunk-driving problem. 

Concomitant with the highway safety response to drunk driving was the 
development of a public health approach to this issue. The public health 
model of disease development was first applied to the epidemiology of 
alcohol-related problems in the 1970% The model begins with an assess- 
ment of the availability of alcohol to the public in general and specifi- 
cally to defined high-risk groups, such as young drivers. The model then 
follows the development of alcohol problems through consumption 
levels to the effects of alcohol on various alcohol-related problems, 
including drunk driving. 
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Protection of Youths The Viet Nam War brought about a shift in the trend toward increased 

protection of youths by promoting adulthood at an earlier age and, sub- 
sequently, an important milestone in the protection of youths was the 
ratification of the 26th amendment in 1971, which extended the voting 
right to 18-year-olds. All the states followed the federal example by low- 
ering their voting ages and, in many cases, they also reduced their min- 
imum drinking ages below 21. However, in the mid-1970's, considerable 
controversy arose concerning the wisdom of lowering the drinking age. 

Almost immediately after the laws were changed in some states, 
researchers began to recognize dramatic increases in the rate of alcohol- 
related crashes involving 18-, 19-, and 20-year-olds. National fatality 
data revealed that young drivers were overrepresented as a percentage 
of all fatal alcohol-related crashes and that the leading cause of death 
for youths 15 to 24 years of age was motor-vehicle crashes. Because of 
these data, state legislatures reversed the trend toward lowering their 
minimum drinking ages. No state has lowered its drinking age since 
1975. (See appendix IV for a chronology of the minimum drinking-age 
issue.) 



Studies of the 
Drinking-Age Issue 



Critics of studies that evaluated the effects of lowering the drinking age 
on drivers of the ages affected by the law contended that the increasing 
accident trend for young drivers could be explained by (1) the long-term 
trends in crash data, (2) the increasing number of young drivers, and (3) 
the changes in police reporting practices. Limitations in the measures 
used to analyze accident, outcomes were also a concern, particularly the 
presumed bias in police reports of alcohol-related crashes and the avoid- 
ance of this problem by using surrogate measures of alcohol involve- 
ment (such as "single-vehicle nighttime male drivers")- Other criticism 
pointed to the limited use and quality of "exposure data" — that is, the 
number of drivers registered, number of miles driven, and other risk 
factors. 



Since the mid-1970's, when many states began to raise their minimum 
drinking ages, the introduction of comprehensive computerized data 
bases, maintained at both federal and state levels, improved the quality 
of the data used for studying highway safety. In addition, statistical 
techniques that were once the exclusive province of theoretical mathe- 
maticians have become accessible to highway safety researchers, as has 
computer software for those techniques. Some of the criticism of earlier 
studies is still voiced agiunst the more recent studies of raising the 
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drinking age; however, the data bases have improved and so have the 
research designs. 



Our objective in this study was to apply the evaluation synthesis meth- 
odology to the existing body of literature on the relation between min- 
imum drinking-age laws and highway safety. Our purpose was to 
examine these evaluations critically, in order to determine their tech- 
nical and methodological soundness and the credibility of claims that 
have been based upon them. 

The following questions for the synthesis were derived from those pro- 
posed by the chairman of the subcommittee as being of interest, to the 
extent we could find a related body of research: 

• Does raising or lowering the minimum drinking age result in a change in 
alcohoi-reiated motor vehicle fatalities* iiyuries* and crashes among the 
age group affected by the law? 

• Does raising or lowering the legal drinking age result in a change in bev- 
erage alcohol consumption among the age group affected by the law? 

Other areas of interest to the subcdnututtee, provided they were suffi- 
ciently addressed in the literature, were the following: 

• What are the displacement effects of changes in minimum drinking-age 
laws on alcohol-related crashes for young drivers not in the age group 
affected by the law (for example, the effects of a minimum age of 18 
years on the crash experience of 16- and 17-year-old drivers)? 

• What are the effects of differing minimum drinking-age laws on those 
who are affected by the law but reside in proximate jurisdictions (so- 
caiied "blood borders")? 

• What are the long-term effects of changes in minimum drinking-age laws 
oh the age groups affected by the law? 

• How do the effects of jowered drinking-age laws compare with the 
effects of raised drinking-age laws? 

• What is the magnitude of the effect of changes in minimum drinking-age 
laws on the age groups affected by the law? 

The synthesis resulted in the identification of a body of literature 
totaling more than 400 documents related to the issues of interest. We 
determined that these documents included 82 evaluations of the effects 
of changing the minimum drinking age. Thirty-three of the evaluations 
were directed at the issue of lowering the drinking age, no longer policy- 
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related, and are summarized in chapter 6j Hie remaining 49 evaluations 
of raising the drinking age were reviewed first separately and then 
jointly by a minimum of three researchers, to ensure that they met our 
minimum threshold criteria for appropriate research prior to synthe- 
sizing the results. (The bibliography at the end of this report lists the 
studies evaluating lowering the drinking age separately from those eval- 
uating raising it) 

The second phase of work and the methodology checklist requested in 
the chairman's letter were eliminated after discussion with the office of 
the subcommittee. 

Figure 1.1 reconciles the synthesis questions with the evaluation litera- 
ture. The questions we were asked to address and the chapters in which 
they appear in the report are indicated on the left side of the figure. 
Each chapter addresses two to six subquestions that relate to the rele- 
vant question evaluated in each study. Our process of screening the 
body of literature related to the subject appears on the right side of the 
figure. Some studies that met bur ntinimum-threshoid criteria addressed 
more than one question and, therefore, some studies are discussed in 
several chapters. (See appendix V for a matrix showing the relationship 
between the questions we posed and the evaluations we synthesized.) 
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Figure 1.1: Reconciliation of Our Synthesis Questions and the Evaluation Literature 
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meetminimum 
threshold 



Chapter 6 
5 evaluations 
meet minimum 
threshold 




49 

evaluations 
on raising 
the minimum 
age 




_ _ 82 . 

evaluations 

pn_the 
. minium __ 
drinking age 




__ .400 

documents 
_ on youths, 
and drinking 




a These numbers do not always equal the total number of studies within or between chapters, since 
some evaluations considered more than one question. 
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Since the results of our analysis rely on the quality of data and analyt- 
ical work in the evaluations we reviewed, we examine the methodolog- 
ical bases for this work in chapter 2. To aid the reader in examining our 
conclusions, we present a detailed discussion of our study search proce- 
dures and methodology (including our minimum-threshold criteria) in 
appendix VI. (Our data collection instruments and summary rating sheet 
are in appendixes VII and VIII.) A general review of the evaluation syn- 
thesis methodology is presented in gao's The Evaluation Synthesis 
(Institute for Program Evaluation, Methods Paper 1, April 1983). 

We solicited comments from the Department of Transportation on a 
draft of this report. In dot's response, it commended gao for its excellent 
report and indicated no objection to the report's publication. Where 
appropriate, we incorporated minor changes suggested by dot. The full 
text of dot's comments appears in appendix IX. 
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To assist the reader in understanding the body of literature being syn- 
thesized in chapters 3 through 6, we discuss the potential effects of a 
change in the drinking age and different measures used to assess the 
change. It is generally acknowledged that drinking-age laws do not 
aixect traffic accidents directly but are mediated by a variety of inter- 
vening variables. A simplified conceptual model of the potential inter- 
mediate and long-term effects of the legislative change is presented in 
figure 2.1. 
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The model depicts how changes in the legal drinking age interact with 
other factors, such as marketing practices and changes In the availa- 
bility of alcohol, to influence driitidng-and-driving behavior. The evalua- 
tions we reviewed focused on traffic accidents as an indicator of this 
behavior and, to a lesser extent, on patterns in alcohol consumption. 
Few of the authors whose work we reviewed discussed any theoretical 
premise upon which to base their studies of the drinking age. Using a 
variety of measures, most tested directly for a relationship between the 
legal drinking age and crash experience or alcohol consumption. 

Various empirical measures were used to evaluate the effect of changing 
the minimum drinking age on the highway safety outcomes in figure 2.1: 
observations of shifts in the number of traffic accidents, patterns of 
alcohol consumption, and the driving-after-drinking practices of the 
group granted or denied the right to purchase alcohol by the law over a 
period of time that included the law change. 



Classification of 
Studies by Outcome 
Category 



We classified each study we reviewed according to one of several out- 
come categories addressed by the evaluation. Studies that addressed 
more than one outcome, such as crashes involving both injury and fatali- 
ties, will be discussed more than once in the chapter on traffic accidents 
and may also appear in one of the other chapters. 

The majority of the studies we reviewed examined traffic accidents, 
evaluating the effects of the law change in a variety of ways. 
Researchers measured the influence of alcohol on the crash experience 
of drivers in the age groups affected both directly and indirectly by the 
law for four categories of outcome: 

"Driver fatal crashes," or the outcome of a change in the law on the 
number of drivers in the age group who were directly affected by the 
law and involved in a motor vehicle crash in which one or more persons 
died from causes directly related to the crash, although the driver need 
not have been one of che victims. Crashes of this type are important to 
evaluate, but they are considered rare events. Thus, identifying a signif- 
icant effect attributable to a law change can be confounded by large 
random variations in the number of fatalities from month to month or 
year to year, particularly in states with small populations. 
"Driver fatal or injury crashes," or the outcome of a change in the law 
on the number of drivers in the age group directly affected by the law 
and involved in a motor vehicle crash in which one or more persons died 
or were injured from causes directly related to the crash, although the 
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driver need not have been one of the casualties. Including in this cate- 
gory crashes in which there were no fatalities is important, because 
other factors such as the use of seat belts and the size of a car can affect 
whether an alcohol-related crash results in a death. _ 

• "Driver crashes," or the outcome of a change in the law on drivers in the 
age group directly affected by the law who were involved in motor 
vehicle crashes that caused property damage. This outcome is the most 
inclusive, because it not only includes traffic accidents that caused inju- 
ries but may also include accidents that resulted only in property 
damages. 

• "Driver iryury crashes," or the outcome of a change in the law on 
drivers in the age group directly affected by the law who were involved 
in motor vehicle crashes that resulted in injuries to the driver or passen- 
gers. This category is a less-sensitive measure of outcome that can be 
attributed to the law change, because it includes more accidents that are 
unrelated to alcohol use than might be expected from drivers involved 
in crashes in which there is a fatality. 

A fifth outcome category, reported in the studies reviewed, was total 
crash fatalities. Unlike the four other outcome categories, which consid- 
ered as the unit of measure only whether the driver was in the directly 
affected age group, the crash fatality outcome considers as the unit of 
measure each crash victim among the age group affected by the law, 
regardless of a driver's age or level of intoxication. Studies measuring 
the fatality outcome are not concerned with the circumstances of a 
crash, whether it was alcohol-related, and in some cases the age of the 
drivers involved. 

Two other outcomes we examined were 

• the amount of consumption, or changes in the frequency and quantity of 
alcohol consumed associated with a change in the law, and 

• the incidence of driving after drinking, or a change in driving-after- 
drinking practices associated with a change in the law. 

According to the model in figure 2.1, the link between changes in the 
minimum drinking age and traffic accidents is separated by a variety of 
intervening variables, including the availability of alcohol and driving 
after drinking. Changes in the availability of alcohol to a given popula- 
tion are expected to have an effect on driving after drinking in that pop- 
ulation, which, in turn, should affect the frequency of its involvement in 
alcohol-related crashes. Legal drinking-age restrictions will, therefore, 
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have some effect onth. availability of alcohol but so will different 
aspects of public poiicy and the private market for alcoholic beverages. 

The empirical evidence supporting ah effect for separate intervening 
variables in the model is limited. The studies we re viewed attempted to 
evaluate shifts in the frequency and quantity of alcohol consumed by 
the relevant age group, before and after a change in the drinking age, 
primarily through survey techniques and aggregate alcohol sales 
figures. Self-reported surveys were also used to identify shifts in the 
pattern of driving after drinking that could be attributed to changes in 
the minimum drinking age. 



of Alcohol- 
Related Traffic 
Accidents 



Most studies that evaluated the effects of changes in the minimum 
drinking age on the involvement of drivers in traffic accidents 
attempted to directly or indirectly focus on accidents in which a driver 
was under the influence of alcohol. The direct method relies on police 
reports on the impairment of the drivers involved in a crash. The indi- 
rect method relies on selective characteristics of a crash, such as time of 
day, to serve as a predictor or surrogate indicator of alcohol. A few 
studies did not attempt to measure the influence of alcohol on drivers 
but instead assumed that a deviation from normal crash trends among 
the age group affected by the law could reasonably be attributed to a 
change in the drinking age. All studies relied on crash data maintained 
through either the federal fatal-accident reporting system or state 
records. 



Procedures for reporting the influence of alcohol on a driver's involve- 
ment in traffic accidents can take two possible routes: (1) through police 
observations that the driver had been drinking and (2) through coro- 
ners' reports, in cases in which the driver's blood-alcohol level was 
tested after death. Official police reports of accidents rely on either the 
impression of the investigating officer or the results of breath tests to 
determine the intoxication of the driver at the time of the crash. The 
presence of alcohol can also be determined by a coroner's or medical 
examiner's extraction, analysis, and reporting of alcohol content in the 
blood of one or more drivers who died in the crash. 

Reporting alcohol involvement in crashes gives the most direct indica- 
tion of driving after drinking; however, it has been criticized as biased in 
one form or another. Police observations of apparent intoxication on the 
part of one or more drivers is a subjective judgment influenced by the 
officer's perception of impairment, conditions under which the crash 
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took place, and pressure to report drunk drivers. For example 5 studies of 
alcohol-related crash reports suggest that compared to blood-alcohol 
tests, police judgment of the level of a driver's intoxication is correct 
approximately half the time; 

Several surrogates for alcohol involvement in traffic accidents have 
been used to circumvent such bias. A common indirect measure uses a 
three-f actor ^surrogate _(3fS), which is based on the crash characteristics 
of time of day— that is, nighttime — sex of the driver — that is, male— 
and the number of vehicles involved in the crash — that is, a single 
vehicle. The 3FS has proven to be a fairly consistent predictor of alcohol- 
related crashes, because it has been determined that there is approxi- 
mately a 53-percent to 63-percent probability that male drivers in the 
age group affected by the law who are involved in nighttime single- 
vehicle crashes are under the influence of aicdhbL However, surrogate 
measures are reliable only to the extent that the ratio of alcohol-related 
surrogates to the total class of surrogates remains constant. 



Survey techniques and the use of alcohol sales figures are the two pri- 
mary approaches to determining the alcohol consumption rate for a spe- 
cific population of interest. A specific age group can be surveved 
through one of a variety of sampling and interviewing te :.uuques to 
determine the frequency and quantity of alcohol consumed by this 
group. Self-reported surveys can also be used to identify shifts in pat- 
terns of driving after drinking. These survey techniques can provide 
useful information; however, there has been some controversy over 
whether a shift in reported consumption should be attributed to changes 
in the drinking age or to changes in social norms and drinking practices 
that would have occurred in the absence of a law change. 

The other approach to determining alcohol consumption rate involves 
tracking alcohol sales figures over a period of time covering a change in 
the minimum drinking age. Data on alcohol sales can be obtained 
through either state taxation agencies or various alcoholic beverage 
associations. The msgor study limitation is that these data are not disag- 
gregated across subgroups of the population below the state level. In 
other words, it is difficult, if hot impossible, to evaluate changes in the 
consumption level of the age group affected by the law because these 
data are not available. 



Measures of 
Consumption and 
Driving After Drinking 
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Introduction In identifying and examining studies that evaluated the effects of 

raising the minimum drinking age on fatalities, injuries, and crashes 
among those in the age groups affected by the law across states and in 
selected states, we determined that 14 of 32 studies met our minimum 
threshold criteria. Studies suitable for synthesis were dispersed across 
five categories of outcome. For the "driver fatal" outcome, studies were 
conducted at both the national and state levels. 



Variations Between In each outcome category, the number of studies that met cur minimum 

Categories and Study criteria varied, and so did the effects they observed. Categories varied 

Results J 1 depth of support, from 9 studies of age group affected by the law in 

fatal crashes to 1 study evaluating "driver injury" crashes. The effects 
observed between studies differed, and so did the results within studies. 
For example, in one multiple state study, the effects of the law change 
ranged from a 75-percent reduction for one state to a 14-percent 
increase in another state, using the same outcome measure. Selected 
state studies of the effect that changing the legal drinking age had on 
drivers in the relevant age group were limited to Florida, Illinois, Iowa, 
Maine, Massachusetts, Michigan, and New York. However, crash data 
from most states that raised the legal drinking age were assessed in at 
least one multiple state study: 



Differences Between Variations in study results within each traffic accident category 

Studies stemmed from differences in study location, study design, analysis 

methods, and outcome measures. Variations in the geographical area 
studied can be associated with variations in demographics, road and 
weather conditions, law enforcement practices, and the quality of state 
data on crashes. These factors, in turn, can affect the outcome measure 
and confound the effects of drinkmg-age laws. Study designs ranged 
from a simple before-and-after intervention approach to lengthy time- 
series; analysis methods included a mixture of chi-square analysis, ratio 
comparisons, regression models, and Box-Jenkins time-series analysis. 
Finally, the influence of alcohol on drivers in the relevant age group, 
when considered, was measured directly (for example, with the "had 
been drinking" measure) or indirectly (for example, with the three- 
factor surrogate) for various categories of outcome, including those con- 
cerned with drivers involved in crashes that resulted in death, injury, or 
property damage. 
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The State of 
Evaluation Research on 
Traffic Accidents 



We identified far more studies that met our minimum threshold criteria 
for the traffic-accident outcome than for other reported research areas. 
In addition, almost as many studies met our minimum criteria as did not. 
These latter studies were el ; niinated from dlir synthesis for several rea- 
sons, including contamination of study results by merging affected and 
unaffected age groups together in the analysis and failure to factor out 
the differences between groups attributable to the jaw change from the 
total differences between groups. Table 3.1 gives the number of studies 
identified for each outcome category. 



Table 3.1 : Number of Traffic- Accident 
Studies by Crash Outcome 



MiimKftr ft f ^ turiiAft 
huihuoi m jiuuiuo 





Threshold 


Threshold 




Crash outcome category 


met 


not met 


Total 


"Driver fatal" 








Across states 


4 


5 


9 


SelfinteH states 




5 


10 








"Driver fatal or injury" 


4 


1 


5 


"Driver" 


A 


4 


8 


"Driver injury" 


i 


1 


2 


Total fatalities 


1 


4 


5 


Total 


19* 


20- 


39* 



a These figures differ from the total of 14 studies Jhat met our threshold criteria and the 18 that did not, 
because some studies addressed more than one outcome. 



"Driver Fatal" Crashes We identified 9 studies that evaluated the effect of raising the drinking 

Across States age on "driver fatal" crash involvements across states. We found that 4 

studies met our minimum threshold criteria: Arnold (1985), DuMouchel 
et al. (1985), Hoskin et al. (1986), and Williams et al. (1983). The studies 
ranged in scope from Williams' 9-state study to DuMouchel's study of 26 
states. Each study evaluated the effect of changing the law on 18-, 19-, 
and 20-year-olds, in most cases Using several years of crash data before 
and after the minimum drinking age was raised. Table 3.2 describes 
these studies. 
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fable 3.2: The Features of Four Studies on "Driver Fatal" Crashes Across States 


Feature 


Arnold (1985)* 


DuMouchel et al. (1985) b Hoskin et al. (1985) c 


Williams etal. (1983) d 


Study period 
Location 


1975-82 
13^states 


1975-84 
26 states 


1977-80 


January 1975 to 
September 1^80 


Design characteristics 


1-6 years before arid 1-5 
years after, comparing 
ratios 


2-9 years before and 1-8 
years after, using 
regression models 


10 states 

2-5 years before and 2-5 
years after, comparing 
ratios 


—9 states 

1-4 years before and 1 : 3 
years after, comparing 
ratios 


Outcome measure 
Age group affected 


"Driver fatal" crashes, 
averaged or pooled 
across states 

1ft-?fl v/parc 


Drivers involved in 
nighttime fatal crashes, 
averaged across states 

1Q.On w«>»r« 


Drivers involved in single- 
vehicle nighttime fatal 
crashes, averaged across 
states 


Drivers involved In 
nighttime fatal crashes, 

averaged, pooled, or 

aggregated across_3taies_ 


Controls 


■ ~ — w / wv w» — lu tv jrcciio 

Up to 23-years old; license 48 states; 12 regions; day 
fate crashes 


18-20 years 

25_-29-years-olds; license 
rate 


Up to 21 years did; 9 
matched states; multiple 
crashes 



Robert D; Arnold, Effect of Raising the Legal Drinking Age on Driver Involvement in fatal Crashes: The 
Experience of Thirteen States (Washington, D.C.: National Center for Statistics and Analysis, November 



^William A. DuMouchel et al M Raising the Alcohol Purchase A g e: Its Effect on Fatal Motor Crashes in 26 
States (Washington, D.C.: Insurance Institute for Highway Safety, December 1985). 

^Ajan F. Hoskin et al., "The Effect of Raising the Legal Minimum Drinking Age on Fatal Crashes in Ten 
States," National Safety Council, Chicago, III., January 24, 1986. 

a AIIan F. Williams et al:, "The Effect of Raising the Legal Minimum Drinking Age on Involvement in Fatal 
Crashes," The Journal of Le g al Studies , 12(1983), 169-79. 



"Driver Fatal" Crashes in Ten studies assessed the effects of raising the drinking age on "driver 
Selected States fatal" crashes for the relevant age groups in individual states. We found 

that 5 of the studies met our minimum threshold criteria: Emery (1983), 
Florida (1983), Hingson et al. (1983), Lillis et al. (1984), and Schroeder 
arid Meyer (1983). The studies applied various designs and measures of 
outcome to evaluate crash data in Iowa, Florida, Massachusetts, New 
York, and Illinois, respectively. Table 3.3 describes these studies. 
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Table 3.3: The Features of Five Studies on 


"Driver Fatal" Crashes in Selected States 






Feature 


Emery (1983)* 


Florida (1983) b 


Hlngson et al. 
(1983) c 


Lillis et al. (1984) d 


Schroeder and 
Meyer (1983J 6 


Study period 


1975-81 


October 1979 to 
September 1981 


April 1976 to April 
1981 


December 1981 to 
December 1983 


1977-82 


Location 


Iowa 


Florida 


Massachnsetts 


_New_York 


Illinois 


Design 

characteristics 


3 years before and 3 
years after 


1 year before and 1 
year after, using chi- 
square analysis 


3 years before and 2 
years after, using 
analysis of variance 


1 year before and 1 
year after 


3 years before and 3 
years after, using chi- 
square analysis and z 
tests 



Outcome measure 



"Driver fatal" crashes "Driver fatal" crashes 
in which driver had 
been drinking 



"Driver fatal" crashes 
in which driver had 
been drinking, 
averaged over 3 
years 



"DNver fatal" crashes 
arid male drivers 
involved in single- 
vehicle nighttime 
fatal crashes, 
aggregated over 3 
years 



"Driver fatal" crashes 
and drivers involved 
m_singie-vehicle 
nighttime fatal 
crashes 



Age group affected 


18 years 


18 : 19ye?rs 


18-19 years 


18 years 




Controls 


19-20-year-olds; 21- 
year-olds and over 


2Q-_year.-olds.and_ 
over; 21-year-olds 
and over; license rate 


18- and 19-year-olds 
in New York 


19-25-year-olds; 25- 
year-olds and over; 
license rate 


21 -year-olds and 
over; license rate 



a Joyce Emery, D Young Drinking Drivers, Involved in Fatal Crashes; ! Statewide ProblemJdentification for 
F.Y. 1984 Hi g hwa y Safety Ran (Des Moines, Iowa: Governor's Highway Safety Office, 1983). 

b Florida Department of Community Affairs, Bureau of Highway Safety, Relation of the Le g al Drinkin g 
Ag e to Youn g Drivers' Involvement in Traffic Accidents (Tallahassee. Fla.: March 1983). 

c Ralph W, Hingson etal:, "Impact of Legislation Raising thetegal Drinking Age in Massachusetts from 
18 to 20," American Journal of Public Health , 73:2 (1983), 163-70. 

^Robert P. Lillis est at, "Special Policy Consideration in Raising the Minimum Drinking Age: Border 
Crossing by Young Drivers," paper presented at the National Alcoholism Forum, Detroit, Mich., April 12- 
15, 1984. 

e Joyce K. Schroeder and E. Dewayne Meyer, Influence of Raisin g , the Le g al Drinking A g e in Illinois 
(Springfield, III.: Illinois Department of Transportation, Division of Traffic Safety, December 1983). 



4 'Driver Fatal or Irgury" Five studies addressed the effect of raising the drinking age on "driver 

Crashes fatal or injury" crash involvements. Four studies met our minimum 

threshold criteria without any methodological limitations: Florida 
(1983), Lillis et al. (1984), Wagenaar et al. (1981), and Wagenaar (1984). 
The Wagenaar evaluations of Maine and Michigan crash data relied on 
multiple time-series models, whereas the studies of Florida and New 
York data used more straightforward before-and-after intervention 
analysis. The introduction of time-series analysis in this category helped 
rule out more alternative explanations for postulated causal relation- 
ships than other methods of analysis. Table 3.4 describes these four 
studies. 
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Table 3.4: The Features of Four Studies on "Driver Fatal or Injury" Crashes 






Feature 


Florida (1983)- 


hillis ot ah (198*) b 


Wagenaar et al. (1981)° 


Wagenaar (1984V* 


Study period 


October 1973 to 
September 1981 


December 1981 to 
December 1983 


January 1972 to 
December 1979 


January 1975 to 
December 1983 


Location 


Florida 


New York 


Maine and_Michigan 


Michigan 


Design characteristics 


1 year before and 1 year 
afte/ujsing chi-square 


lyear before and 1 year 
after 


Time-series, using Box- 
Jenkins analysis 


Time-series, using Box- 
Jenkins analysis 


Outcome measure 


"Driver fatal or injury" 
crashes in which driver 
had been drinking 


"Driver fatal or injury" 
crashes in which -driver 
had been drinking 


"DriverJalaJ orJniyry'' 
crashes in which driver 
had been drinking and 
male drivers involved in 
single-vehicle nighttime 
fatal or injury crashes 


"Driver fatal or injury" 
crashes in which driver 
had been drinking and 
maje drivers involved in 
single-vehicle nighttime 
fatal or injury crashes 


Age group affected 


18 : 19years 


18 years 


18-19 years in Maine and 
Michigan 


18-20 years 


Controls 


20-year-olds and over; 
license rate 


19^20-year-blds; 20-year- 
bids and over; license rate 


Older ages; New York and 
Pennsylvania: day 
crashes; nonalcohol 
crashes 


21 -year-olds and over- 
population 



a Flonda Department of Community Affairs, Bureau of Highway Safety. R el ation of the Le g al Drinkin g 
Ag e to Young Drivers 1 Involvement in Traffic Accidents (Tallahassee. Fla.: March 1983). 



b Robert P. Lillis et al., "Special Policy Consideration in Raising the Minimum Drinking Age: Border 
Crossing by Young Drivers," paper presented at the National Alcoholism Forum, Detroit, Mich;, April 12- 
15, 1984. 



c Aiex_ander a Wagenaar et al., Raising the Leg al Drinkin g Ag e in Michi g an and Maine: Final Re port (Ann 
Arbor, Mich;: University of Michigan Highway Safety Research Institute, 1981). 

Alexander C: Wagenaar, "Effects of Minimum Drinking Age bri Alcohol : Related Traffic Crashes: The 
Michigan Experience Five Years Later/ in H Holder (eds ), Control Issues in_Alc_ohol Abuse Prevention 
Strate g i es for Stat e s and Communiti e s (Greenwich, Conn.: JAI Press, forthcoming); 



"Driver" Crashes We identified eight studies that attempted to assess the effects of raising 

the drinking age on "driver" crash involvements. Data for Illinois, 
Maine, and Michigan were evaluated by four studies that met our min- 
imum threshold criteria: Klein (1981), Maxwell (1981), Schroeder and 
Meyer (1983), and Wagenaar et al. (1981). (Klein and Wagenaar et al. 
studied Maine, and Maxwell and Schroeder and Meyer studied Illinois.) 
In most cases, a Box-Tiao or Box-Jenkins time-series analysis was used 
to evaluate surrogate indicators of alcohol-related crashes. Table 3.5 
describes these studies. 
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Table 3.5: The Features of Four Studies oji "Btteei^rasiies 


Feature 


Kleiri (1981)' 


Maxwell (1981)* 


Schroeder and Meyer 
(1983) c 


Wagenaar et al. (1981) d 


Study period 
Location 


1974-79 
Maine 


1977-80 
Illinois 


1977-82 


January 1972 to 
December 1979 


Design characteristics 


Time-series, Using Box- 
Tiao analysis 


Time : 3eries : using Box : 
Tiao analysis 


Illinois Maine ana Micnigan 

3 years_befo_re and 3 years Time-series, using Box- 
after, using chi-square Jenkins analysis 
analysis 


Outcome measure 


Male drivers involved in 
nighttime crashes and 
single-vehicle nighttime 
crashes 


Male drivers involved in 
single : vehicle nighttime 
crashes 


Male drivers involved in 
single-vehicle nighttime 
crashes 


M ale drivers involved in 
single-vehicle nighttime 
crashes and driver had 
been drinking 


Age group affected 


18-19 years 


19-20 years 


19-20 years 


18-19 years in Maine; 18- 
20 years in Michigan 


Controls 


20-year-olds; 21 -year-olds 
and over; day crashes; 
license rate 


21-22-year-olds and over 


2 1 ^e_ar-_olcIs and over; 
license rate 


Older ages in New York 
and Pennsylvania; day 
crashes; nonalcohol 
crashes 



a Terry M. Klein, Th e Eff o e t^f-Raistftg4He Minimum Le g al prinking Age on Traffic Accidents in the State 
oHdaine (Washington, D.C.: National Highway Traffic Safety Administration, 1981). 



b Delmas M. Maxwell, impact Analysis of the Raised Le g al Drinking A g e in Illinois (Washington, D.C.: 
National Highway Traffic Safety Administration, 1981); 

c Joyce K. Schroeder and E. Dewayne Meyer, -Influence of Raising the Le gal Minimum Drinking A gein 
Illinois (Springfield, III;: Illinois Department of Transportation, Division of Traffic Safety, December 1983). 

Alexander C; Wagenaar et al:; Raisjnglhe Leg al Drinkin g Age in Michigan and Maine: Final Report (Ann 
Arbor, Mich.: University of Michigan, Highway Safety Research Institute, 1981). 



"Driver Ir\jury ' ' Crashes We were able to identify 2 studies that evaluated driver involvement in 

crashes that were restricted to usuries without death. The Florida 
Bureau of Highway Safety study (1983) met our minimum threshold cri- 
teria, but we eliminated the other study from our synthesis for several 
reasons. The study period in the Florida study was October 1979 to Sep- 
tember 1981; all the data were from Florida for 1 year before and 1 year 
after, using chi-square analysis. The age group affected was 18-19 years 
old, and the controls were 20-year-olds and older others plus the license 
rate. 



Total Crash Fatalities We identified 5 studies that evaluated the effect of raising the drinking 

age on total crash fatalities for age groups affected by changes in the 
law. The Saffer and Grossman 1985 study was the only evaluation that 
met our minimum threshold criteria. The design of this study was sound; 
however, methodologically it differed from all other evaluations of 
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traffic-accident data in that the analysis focused on the age of the victim 
rather than the age of the driver. The Saffer and Grossman study period 
covered the 48 contiguous states. They based their research on a time- 
series of state cross-sections for 1975-81. the outcome measure was 
crash fatalities pooled across the 48 states for youths 18-20 years old. 
The controls were a group 21-24 years old and the license rate. 



Results Of Synthesis We synthesized the results of 14 evaluations addressing five outcome 

categories and found that even though the evaluations differed in study 
location, design, analysis method, and outcome measure, the direction 
and often the magnitude of effects attributable to changes in the 
drinking age were generally similar. Statistically significant reductions 
(at a probability less than .05) in traffic accidents for the relevant age 
group were observed in almost every state evaluated. Caution should be 
used, however, in comparing study results between states and accident 
categories. In particular, study results are influenced by the selection of 
outcome measure and the geographical location of the study. Results 
also vary somewhat between studies that give percentage change as 
either a net reduction or an actual reduction. For example, if measures 
of crash data show declines for 18-year-old drivers affected by the law 
of 10 pereeht and increases of 2 percent in this outcome measure for 21- 
year-olds, who are not affected, the net reduction for the age group 
affected would be 12 percent. 



Four multiple state studies of the effects of raising the drinking age on 
"driver fatal" crash involvements found crash reductions for age groups 
affected by the law during their study periods. The studies applied 
alternative design approaches to analyze various measures of "driver 
fatal" crashes and then averaged or pooled the effects across states. 
Their findings of reductions ranged from 5 percent (Hoskin et al., 1986) 
to 28 percent (Williams et al., 1983). Most individual states making up 
the pool of states evaluated in each study observed statistically signifi- 
cant reductions in this category; however, there were some exceptions. 
For example, in the Arnold (1985) study, Georgia, Iowa, and Maine 
exhibited a net percentage increase in "driver fatal" crashes for the age 
groups affected by the law during the study period. 

We took a closer look at the multiple state studies in which the results of 
analyses of some states' crash data did not follow the typical downward 
trend in "driver fatal" crashes observed in other states and found sev- 
eral reasons for these exceptions. In Arnold's study of 13 states, 3 states 
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showed increases in "driver fatal" crashes but none of the results _ 
proved to be statistically significant. In the Hoskin et al. study of 10 
states, Maine was found to have a statistically significant, 2-percent 
higher rate of "driver fatal" crashes. In less populous states such as 
Maine, however, analysis using small numbers (such as the number of 
drivers m the age group affected by the law in fatal crashes each year) 
can be distorted by one or two exceptional accidents during a study 
period, so that important treatment effects can be indistinguishable 
from chance outcomes. Analysis using even smaller numbers (such as 
drivers in the age group affected by the law involved in nighttime fatal 
crashes) for Montana may be the reason behind the statistically signifi- 
cant net percentage increase in fatal crashes observed in the Williams et 
al. study. Figure 3.1 summarizes these studies on "driver fatal" crashes. 
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Figure 3.1: "Driver Fatal" Crashes Across States 

Fatal crashes pooled across states 

13 state* (Arnold. 1985)<* 



Nig httime fatal crashes avera ged 
across states 

28 states (DuMouchel et al.. J985) c 



9 states (Williams et al . 1983)" 



Single-vehicle ni g httime fatal crashes 
averaged across states 



10 stales (Hosktn et al.. 1986)' 




-28 -24 -20 -16 -12 -8 -4 0 4 8 12 16 20 24 28 

Percent change 

a Robert D; Arnold. -Effect of Raisin g the. Le g al Drinkin g Ag e on D river Involvement in Fatal Crashes: 
The Exp erience of Thirteen States (Washington, D.C.: National Center for Statistics and Analysis, 
November 1985). 

Represents a net reduction in the outcome measure Each percentage decrease is an estimated 
effect withfn a range of effects given at or above the 95-percent confidence level. 

c William A DuMouchel et al. jla^sfn g -the A l co hc4-RufGhase A g ^4te -Effect on -Fatal Motor Vehicle 
Crash e s in 26 St ates (Washington D.C.: Insurance Institute for Highway Safety, December 1985). 

d Each percentage decrease is an estimated effect within a range of effects given at or above the 
95 : percent confidence level. 

e Allan F Williams et al The Effect of Raising the Legal Minimum Drinking Age on Involvement in 
Fatal Crashes," The Journal of Le g al Studies , 12 (1983), 169-79. 

'Alan F Hoskin et al . The Effect pf Raising, the LegaJ Minimum Drinking Age on Fatal Crashes in 
Ten States," National Safety Council, Chicago, III.. January 24, 1986: 





"Driver Fatal" Crashes in Evaluations of "driver fatal" crash involvements for the relevant age 
Selected States groups were conducted for Florida, Illinois, Iowa, Massachusetts, and 

New York. Applying various methods of analysis to different measures, 
4 state studies found statistically significant reductions in the number of 
crashes attributable to older drinking ages. Effects observed in each 
state during separate study periods ranged from a 1-percent reduction 
in "driver fatal" crashes in Massachusetts to approximately a 35-per- 
cent reduction in "driver had been drinking fatal" crashes in New York. 
The 1983 Hingson et al. study of Massachusetts data and Emery's 1983 
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analysis of Iowa data were the only studies that did not show statisti- 
cally significant effects for each outcome measure evaluated, although 
reductions were observed. Figure 3.2 summarizes the findings. 



Figure 3.2: "Driver Fatal" Crashes In Five States 

Fatal crashes 

Florida (Florida. I983) a 

Illinois (Schroeder and Meyer. 1983) C 

Massachusetts (Hmgson et al . 1983) d 




"Driver had been drinkin g fatal" 
crashes 

Iowa (Emery. 1983) e 

New York (Lillis el al . forthcoming) 1 



Male driver sin g le : vehicle ni g httime fatal 
crashes 

Illinois (Schroeder and Meyer. 1983) C 



Sin g le-vehicle ni g httime fatal crashes 

Massachusetts (Hmgson et al . 1983)" 



-36 -32 -28 -24 

Percent change 



-20 -16 -12 



-4 



12 16 20 24 26 32 36 



^Florida Department of Community Affairs. Bureau of Highway Safety. Relation of the Le g al Drinkin g 
Ap e to Young Drivers' Involvement in Traffic Accidents (Tallahassee. Fla. March 1983). 

Represents a net reduction in this outcome measure. 



c Joyce K, Schroeder and.E. Dewayne. Meyer, Influence of Raisin g the Le g al Minimum Drinking Ag e 
m.UUnois (Springfield. Ill:: Illinois Department of Transportation. Division of Traffic Safety. December 
1983). 



d Ralph W. Hmgson et al.. "Impact of Legislation Raising the Legal Drinking Age in 
Massachusetts from 18 to 20." A merican Journ ai of Public Health . 73.2 (1983). 163-70 

c Joyce Emery. "Young Drinking Drivers Involved in Fatal Crashes. " Sh 



*feblem Identification 



lot F-.Y--1 984- Hi g hwa y Safet y Plan (Des Moines. Iowa. Governor's Highway Safety Office. 1983). 



Robert P LiNis et al .."The Impact of the 19 Year Old. Drinking Age in New York. ' in H Holder (ed ). Control 
Issues in Alcohol Abuse Prevention Strate g ies for States and Communities (Greenwich: Conn JAI Press, 
forthcoming) 
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Four studies of "driver fatal injury" crash involvements found reduc- 
tions among those affected by the law in this categoiy after the min- 
imum drinking age was raised in each state. Analyses of data for 
Florida, Michigan, and New York showed statistically significant reduc- 
tions ranging from about 10 percent in New York to 28 percent in Mich- 
igan. The measure of alcohol involvement in each study was based on 
either a reported incidence of drinking or a 1981 three-factor surrogate 
measure. For Maine, Wagenaar et al. (1981) found a statistically insig- 
nificant, slight increase in the had-been-drinking measure; however, 
reductions in magnitude and direction similar to those in other studies in 
this category were observed when the authors applied a three-factor 
surrogate measure to the Maine data. Figure 3.3 summarizes the 
findings. 
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Figure 3.3: "Driver Fatal or Injury" Crashes in Four States 



^mrer- Ha<d been drinking 
fatal -or 4tij ur y" crashes 



Florida (Florida. 19B3) a 
Maine (Wagenaar et al . 1981 } r 
Michigan (Wagenaar et at . 1981) C 
Michigan (Wagenaar. forthcoming) 11 
New York (tillis et ai:. fofihcomingj e 



Male driver s i n g l^vehieJe nighttir.e 
fatal or inj ur y crashes 

Maine (Wagenaar et al.. 1981) c 
Michigan (Wagenaar et al . 1981 } f 
Michigan (Wagenaar. lor1hcorTllng) l, 



-28 -24 -20 

Percent change 



-16 -12 



-8 



12 



16 



20 



24 



28 



•^Florida Department of Community Affairs. Bureau of Highway Safety. Relation of the Le gal 
Drinkin g Ag e to Youn g Drivers' Involvement in Traffic Accidents (Tallahassee. Fla. Marcn 1983). 

h Represehts a net reduction in "driver fatal or injury" crashes. 



c Alexander C . .Wagenaar et al ._. Raisin g the Le g aL Drinkin g Ag e in Michi g an and. Mai ne: F : inal Report 
(Ann Arbor. Mich.: University of Michigan Highway Safety Research Institute; 1981): 

d Alexander C, Wagenaar Effects of Minimum Drinking Age on Alcohol Related Traffic Crashes 
The Michigan. Experience. Five Years Later." in. H. Holder (ed.), Control Issues in Alcohol Abuse 
Prevention: Strate g ies for States and Communities (Greenwich, eonn:; JAI Press, fonhcommg) 

e Roberl P. Lilliset al.. ' The Impact of the 19 Year Old Drinking Age in New York:" in H Holder (ed ); Control 
issues in Alcohol Abuse Prevention: Strategies for States and Communities (Greenwich, Conn : JAI Press, 
forthcoming). 



"Driver" Crashes Four studies of "driver" crash involvements for age groups affected by 

changes in the law found reductions in this category after the minimum 
drinking age was raised in each state. Analyses of Illinois, Maine, and 
Michigan crash data found statistically significant reductions ranging 
from a low of about 9 percent in Illinois to 22 percent in Michigan, 



Page 37 ~> ? 1 <*AO/PEMM7-10 DriiUdng-Age Laws and Highway Safety 




Chapters 

Effects on Traffic Accidents: Fatalities, 
Injuries, and Crashes 



depending on the outcome measure used. Figure 3.4 summarizes the 
findings. 



Figure 3.4: "Driver'' Crashes In Three States 



Male driver single-vehicle 
ni ghttime crashes 



Illinois (Maxwell. 1981)'' 

Illinois (Schroeder and Meyer. 1983) 11 

Maino (Klein. 1981)" 

Male driver nighttime crashes 

Mains (Klein. 1981)" 

"Driver had been drinking 

pro p erty dama g e only" crashes 

Maine (Wagenaar et ai.. 1981)° 
Michigan (Wagenaar et il.. 1981) R 

Male driver sin g le-vehicle 
nig httime propert y damage 
only crashes 

Maine (Wagenaar et al.; 1981)° 
Michigan (Wagenaar et al.. 1981)^ 




-28 -24 -20 

Percent change 



-16 



-12 



12 



16 



20 



24 



28 



a Delmas M Maxwell jmpa€t-Ar^y siS-<)fme-Ratsed Legal Drinkin g Ag e in Illinois (Washington 
D.C.: National Highway Traffic Safety Administration, 1981): 

b Joyce K. Schroeder and E. Dewayne Meyer, Influence of Raisin g the Legal. Minimum-Drinking _ 
A ge in I l linois (Springfield, III.: Illinois Department of Transportation, Division of Traffic Safety, December 1983). 

Represents a net reduction in "driver" crashes: 

d Terry M. Klein, Th e Effect of Raisin g the Minimum Le g al Drinking Age on Traffic Accidents in the 
State of Maine (Washington. D:C: National Highway Traffic Safety Administration. 1981). 

Alexander C: Wagenaar et al.; Raisin g the Legal Drinkin g Age in Michigan and Maine: Final Report 
(Ann Arbor, Mich.: University of Michigan, Highway Safety Research Institute. 1981). 



38 



Page 38 eg GAO/PEM&S7-10 Drinklng-Age Laws and Highway Safety 



ERIC 



Chapter 3 

Effects oh Traffic Accidents: Fatalities, 
Injuries, and Crashes 



An important consideration in synthesizing the results of these studies is 
that both Maine arid Illinois were the focus of two independent evalua- 
tions. In Maine, Wagenaar et al: and Klein observed similar reductions 
(about 22 percent and 19 percent, respectively) in "driver" crashes but 
with somewhat different surrogate measures of alcohol involvement. 
The Wagenaar et al. study differed from Klein's evaluation in that it 
used only property damage crashes, a longer time-series, an additional 
measure of alcohol involvement, and drivers from a comparison state 
that had not changed its drinking age. The Schroeder and Meyer arid 
Maxwell studies of Illinois data found similar results using the same sur- 
rogate measure of alcohol involvement (about 11 percent and 9 percent, 
respectively). Thus, the independent verification of the two states' expe- 
riences in raising the drinking age help corroborate the positive effects 
of the change in the law in these states. 



"Driver Iiyury" Crashes We found only one study that evaluated the effects of raising the 

drinking age on "driver injury" crash involvements for the age group 
affected by the law. This Florida study observed a statistically signifi- 
cant net reduction of approximately 2 percent in "driver injury" crashes 
during the study period. 



Total Crash Fatalities One nationally focused study of the effects of changes in the drinking 

age on total crash fatalities for age groups affected by the law found 
statistically significant effects across states. Saffer and Grossman 
(1985), analyzing national data during a period after many states raised 
their minimum drinking ages, found a 7-percent average reduction in 
fatalities in states with higher drinking ages. 



Conclusions 111 total, the evidence is persuasive that raising the minimum drinking 

age has had significant effects on reducing alcohol-related traffic acci- 
dents for the age group affected by the law. We conclude that states can 
generally expect reductions in their traffic accidents, but the magnitude 
will depend on the outcome measure evaluated and the characteristics 
of the state. This finding is supported through multiple observations of 
similar direction and, often, similar magnitude, obtained by alternative 
approaches to analyzing various measures of traffic accidents. Further 
support for our conclusion comes from the knowledge that such consis- 
tent findings rarely occur in reviews of this sort. Analyses of "driver" 
crash data also show that effects in the short-term are not restricted to 
reductions in usuries and fatalities alone but may, in our opinion, have 
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additional benefits in terms of costs associated with motor vehicle acci- 
dents not involving iiyury. 

We found inconclusive evidence for some of the outcome categories 
(especially total crash fatalities and "driver iiyury" crashes) because of 
the superficiality of support available in these categories. Generaliza- 
tions regarding average reductions to be expected on "driver fatal" 
crashes across states can be drawn from the multiple state studies; how- 
ever, generalization regarding expected reductic ^ in each outcome cate- 
gory cannot be made for states that were not studied. 
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Our reason for examining the effects of minimum drinking-age legisla- 
tion on consumption and on driving after drinking is that the latter are 
mgjor intervening links between a change in the law and a presumed 
effect on highway safety. (See figure 2.1 for the conceptual model 
linking drinking-age laws with highway safety outcomes.) Thus, any dis- 
cernible change in consumption as measured by self-reporting or other 
reports of driving after drinking will serve as an indirect measure of the 
effect on highway safety. 

We identified 12 studies that attempted to examine the relation between 
a raised minimum drinking age and levels or frequency of consumption 
by the age groups affected by the law. Four of these 12 studies, as 
shown in table 4.1, met or exceeded our minimum threshold criteria. Of 
the 8 studies not used in the synthesis, most were rejected for more than 
one reason. The most noteworthy deficiency was the inability of authors 
to disentangle the effect of laws setting a minimum age as they affect 
targeted versus untargeted age groups. This inability often results in a 
contaminated measure of who is affected, as when all 16-year-olds to 
21-year-olds are grouped together. The result of this contamination is to 
minimize tiie real effect on the relevant age group or, worse, to lead to 
an inappropriate conclusion that the effect, if any, is too small to be 
statistically significant. 



Table 4.1: Number of Consumption and I^H^BB^KM 

Driving-After-DrJnking Studies by 
Outcome 

Outcome 

Consumption 
Driving after drinking 

Three of the 12 studies on consumption also examined the relationship 
b ^tween a raised minimum drinking age and driving after drinking. Of 
these 3 studies, 2 met or exceeded the minimum threshold criteria. 



— Number of studies 
Threshold Threshold 

met not met Total 



B 12 



The State of 
Evaluation Research on 
Consumption 



Tvro of the 4 evaluations of consumption were based on the same before- 
ard-af ter youth-alcohol study conducted in New York state. They used a 
three-stage, stratified, proportionate, random sampling design to select 
2,000 youths 16 to 20 years old. They conducted the survey immediately 
prior to the raising of New York's minimum drinking age from 18 to 19. 
About 1 year later, a second survey was conducted. 
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Separate samples were drawn from New York City (as opposed to a pri- 
mary sampling unit of the 57 upstate New York counties.) They sampled 
New York City separately, because prior research had shown that 
youths 16 to 20 years old there had an extremely low incidence of motor 
vehicle licensing, driving, and driving after drinking. Respondents in 
both samples were asked about their alcohol consumption patterns and 
alcohol-related driving experiences. 

Lillis et al. (1986) presented their findings on beer purchasing and 
driving after drinking as one part of a multiple-indicator before-and- 
after comparison design. Other measures of the effect of an increased 
purchase age were police-reported "fatal" or "iiyury" crashes involving 
drinking drivers by age and changes in the age-specific arrest rate for 
driving while intoxicated by New York state police before and after the 
increase in legal purchase age from 18 to 19. Using three independent 
measures of the effects of the law change, it was possible to crossvali- 
date the findings and thereby increase confidence in the results. 

Williams and Lillis (1985) also used the results of the two New York 
youth-alcohol surveys but concentrated on the 1,800 respondents 
chosen from the non-New York City counties and respondents who 
reported that they had taken a drink at least once in their lives. After 
disaggregating the data by age and sex, they reported the before-and- 
after effects for the following self-reported measures of frequency and 
quantity of drinking: 

• drank in the last 28 days; 

• drank on at least 1 of the last 8 weekend evenings; 

• drank on at least 4 of the last 8 weekend evenings; 

• drank at least 5 drinks per occasion on weekend evenings; 

• drank on at least 4 of the last weekend evenings and drank at least 5 
drinks per occasion. 

Z-scores for the test of proportions between the two samples were given 
for each combination of age, sex, and frequency and quantity of 
drinking item. 

Coate and Grossman (1985) employed cross-sectional dichotomous and 
multinomial logit estimation models to estimate the effect of a nation- 
wide uniform minimum drinking age of 21. For a data base, they used 
the results of the second National Health and Nutrition Examination 
Survey that was conducted between February 1976 and February 1980. 
While the sample contained 21,000 persons between the ages of 6 
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months and 74 years, their study focused on the self-reported drinking 
occasions per week for 1,761 youths 16 to 21 years old in the 3 months 
before the interview, Each respondent was assigned a legal drinking age, 
which was based on the respondents' states of residence. Respondents 
resided in 63 of the 64 nationwide sampling units. Information on the 
number of drinks consumed in total or on a typical occasion was not 
obtained. 

A problem that we note (and that Coate and Grossman also discuss) is 
the contamination of the dependent variable measure — number of 
drinking occasions per week in the past 3 months — by results from age 
groups not directly affected by the law. For example, raising a min- 
imum-age law from 19 to 21 years should have some influence on the 
behavior of the 19- and 20-year-olds who are directly affected; in con- 
trast, the law should have little or less effect on 16-, 17-, and 18-year- 
olds, who could not legally drink before or after the law change. Thus, 
grouping the results for youths 16-18 years old with the target age 
group, 19- and 20-year-olds, will have the effect of attenuating the 
results that would otherwise have been observed. In addition, Coate and 
Grossman further biased their findings downward by including 21-year- 
olds, a group unaffected by a law change, in the dependent variable. The 
net effect of contaminating the dependent measure is to attenuate the 
finding, but because it does not overstate the results, we have included 
it in the synthesis. 

Perkins and Berkowitz (1985) surveyed first-year and second-year stu- 
dents at a New York imdergraduate liberal arts institution both before 
New York raised the minimum age from 18 to 19 and more than a year 
later. The 797 respondents from before and 860 after represented 
response rates of 86 percent and 90 percent, respectively. The study 
asked questions about both frequency and quantity of drinking habits. 
The results were disaggregated by age of respondent and presented in 
tabular form. We have some reservations about this study as an indi- 
cator of the effectiveness of minimum drinking-age laws, because of the 
unique characteristics of the respondents and the component problem of 
generalizing from the findings to the population of all those affected by 
the law. 



Table 4.2 presents the study characteristics for the four evaluations 
addressing the consumption question. 
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Table 4.2: The Features of Four Studies on Alcohol Consumption 


Feature 


Coate and Grossman 
(1985)* 


LHiisetai.fi 986)* 


Perkins and Berkowitz 
(1985) c 


Williams and tillis 
(1985) d 


Study period 


1976-8CL 


138?, isas 


1982, 1984 


1982, 1983 


Location 


National probability 
sample 


New York 


New York 


New York 


Design characteristics 


Cross-sectional 
multinomial logit models 


Before and after 


Before and after 


Before and after 


Outcome measure 


Self-reported frequency of 
drinking, heavy, medium, 
light, or never 


Self-reported purchase of 
beer in prior 28 days 


Self-reported drinking 
habits and attitudes 


Self-reported frequency 
and amount of 
consumption. 


Age group affected 


Varies by state 


18 years 


18 years 


18 years 


Controls 


Age groups vary by state 


17-, 19, and 20-year-olds 


19- and 20-year-olds and 
older 


17-, 19-, and 20-year-olds 



a Douglas Coate and Michael Grossman, Effects of A|cqhoJic_Beyer_age Prices and Legal Drinking Ages 
on Youth Alcohol Use: Result from the Second National Health and Nutrition Examination Survey," 
National Bureau of Economic Research, Cambridge, Mass,, October 1985. 
b Robert P. Lillis et_aj. J _"Special_Policy Consideration in Raising the Minimum Drinking Age: Border 
Crossing by Young Drivers," paper presented at the National Alcoholism Forum, Detroit, Mich., April 12- 
15, 1984; 

^Wesiey H. Perkins and Alan D. Eerkowitz, "Attitudes and Behavioral Responses to Changes in the 
Legal Drinking Age in a College Population," paper presented at the annual conference of the Alcohol 
and Drug Problem Association, Washington, D.C., August 18-21, 1985. 

d Timothy P. Williams and Robert P. Lillis, "Changes in Alcohol Consumption by Eighteen Years Olds 
Following an Increase in New York State's Purchase Age to Nineteen," paper presented at the National 
Council on Alcoholism, National Alcoholism Forum, Washington, D.C., April 18-21, 1985. 

Studies of the effect of raising minimum drinking-age laws are not as 
persuasive as the evaluations we synthesized in the prior chapter. The 
evidence, however, leads us to conclude that therejs an inverse relation- 
ship between the minimum age arid consumption, That is, the studies we 
reviewed showed a relationship between ah increase in the minimum age 
and a decrease in the frequency and amount of drinking for the relevant 
age groups. 

There are two reasons for our caution in reaching this conclusion. First, 
we found only 4 evaluations of the minimum drinking age and consump- 
tion that met our minimum threshold criteria. Second, we have some 
concern about the geographical concentration of the findings and the 
consequent implications for generalization. Three of the 4 studies are 
based on surveys conducted within the state of New York. Two of these 
3 employed the same data base (random before-and-after samples of 
2,000 age-specific respondents), while the other New York study was 
limited to a survey of first-year and second-year students at an under- 
graduate liberal arts school. Accordingly, we do not believe these results 
can be generalized to other specific states. 
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Lillis et al. (1986) used the New York survey of 2,000 respondents and 
found that the rate of self-reported purchasing of beer by 18-year-bld 
licensed driver? decreased significantly (37 percent) after the legal age 
was increased from 18 to 19 years. Fifty-two percent of 18-year-olds 
reported purchasing beer before the jaw change; 33 percent reported 
doing so after. They also found that the rate of purchasing by 18-year- 
olds (33 percent) was significantly smaller than for 19- and 20-year-olds 
(51 percent and 47 percent) after the legal age was changed. 

Williams and Lillis (1985) also used the New York survey and concluded 
that after the minimum purchase age was raised from 18 to 19 years, 
18-year-olds showed significant decreases at all levels of drinking, 
including the heaviest level (drank on at least 4 of the last 8 weekend 
evenings and drank at least 5 drinks per occasion). The decreases for 18- 
year-old males were significantly greater than for 20-year-olds for all 
levels of consumption. Eighteen-year-old females showed significant 
decreases in all levels, except the heaviest drinking level, which none- 
theless went down from 19 percent to 14 percent. Decreases for 18-year- 
old females were also greater than for older age groups not affected by 
the law. Finally, females did not tend to differ from males at the lowest 
drinking rate, but as drinking increased, females reported significantly 
less involvement compared to males. 

The before-and-after survey of Perkins and Berkowitz (1985) of 
freshmen and sophomores in New York showed that consumption 
decreased along various measures by between 6 and 35 percent for the 
relevant age group (18 years old) after the minimum age increased from 
18 to 19. 

Coate and Grossman (1985) in a national cross-sectional analysis of 
drinking frequency concluded that the frequency distribution of con- 
sumption levels among youths would be expected to change as follows if 
every state had a minimum legal drinking age of 21 yeans: 

• Drinking 4 to 7 times per week would decrease 15 percent. 

• Drinking 1 to 3 times per week would decrease 6 percent. 

• Drinking less than once per week would increase 1 percent. 

• Not drinking would increase 6 percent. 
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The number of dWviiig-afterKlrinking studies was even more sparse than 
the number on the consumption question. Two met our minimum 
threshold criteria* and both were discussed above— Lillis et al. (1986) 
and Perkins and Berkowitz (1985). The study characteristics for both 
were the same as shown in table 4.2, except for the outcome measures 
used. Lillis et al. used the incidence of self-reported driving after feeling 
the effects of alcohol in the prior 28-day period. The outcome measure 
employed by Perkins and Berkowitz was self-reported driving while 
impaired because of alcohol during the prior year. 

Both studies showed that an increase in the minimum drinking age was 
followed by a decrease in the incidence of driving after drinking by 
those in the age group affected. Both evaluations ensured statistical con- 
fidence in their results, but we believe an earlier note of caution is worth 
repeating. That is, two studies alone do not represent a very broad base 
from which to generalize conclusions. Both focused on New York, which 
also limits the extent to which the results can be generalized to other 
specific states. Finally, both suffer from the weakness of relying solely 
on self-reported results. 



Conclusions ^ e evaluation of the effectiveness of minimum drinking-age laws as 

they relate to consumption and the inci. lence of driving after drinking 
are impeded by a lack of consumption data that are age specific, the 
unverifiable nature of self-reported drinking behavior, and a frequently 
observed contamination of the consumption outcome measure by the 
inclusion of age groups both directly and indirectly affected by the law. 
Nonetf. ^ess, we believe some conclusions are warranted. 

Although we found few acceptable studies of the effect of minimum 
drinking-age laws on consumption for the age groups affected, those 
that were acceptable did show that an increase in the minimum age had 
a statistically significant effect on the self-reported frequency and level 
of consumption for the targeted age group. We also found even fewer 
studies of the relationship between minimum drinking-age laws and the 
incidence of driving after drinking. Of the 2 studies we identified, both 
supported the conclusion that increasing the minimum age resulted in a 
decrease in self-reported driving after drinking. 

In conclusion, we believe the evidence demonstrates the efficacy of min- 
imum drinking-age laws as they relate to both changes in self-reported 
consumption and the incidence of driving after drinking. However, the 
geographical concentration of the evidence and the sparseness of the 
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research — especially as it relates to driving after drinking — mean that 
the results cannot be generalized to specific states or jurisdictions. 
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Arguments supporting an older legal drinking age are not restricted to 
the potential benefits for the age groups directly affected by the law. A 
complementary issue that is dealt with in the studies we reviewed is the 
potential effect of a change in the law on 16- and 17-year-olds. Because 
18-year-olds are typically seniors in high school, it has been argued that 
legally entitling them to drink may make alcohol more accessible to their 
younger classmates. 

In this chapter, we discuss potential effects on accident involvement 
among those younger than the minimum age and their patterns of con- 
sumption and driving after drinking. Table 5.1 displays the number of 
studies that addressed these outcomes and the number that met our 
minimum threshold criteria. Two of the 8 studies that examined acci- 
dent involvement did not meet our minimum threshold criteria: inade- 
quate controls for chance and other factors made inferences from them 
problematic. 



Table 5.1: Number of Studies on Youths 
Directly Below the Minimum Drinking 
Age 





Number of studies 




Outcome 


Threshold Threshold 




met not met 


Total 


Traffic accidents 


6 2 


8 


Consumption and driving after drinking 


3 0 


3 



The State Of The 6 remaining studies are described in table 5.2. As the table shows, 

pi „i t - p , 811 the evaluations employed some form of before-and-after design, and 

rjVdiUd.UOll ttesearcn On most evaluated the law change in a single state. The potential effects of 
Traffic Accidents increasing the legal drinking age in six states were analyzed; Maine was 

the subject of two independent assessments. 
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Table 5.2; The Features of Six Studies on Traffic Accidents Among Youths Directly Below the Minimum Age 

Lillisei al. ~ ~_ ~_ ~_ Smith et al. 

Feature Florida (1S83)' Klein (I981) b (1986? c Maxwell (i§ai)d (iQfU)« 



Study period 



Wagenaar et al. 
(1981) f 



0ctober_1979 to 
September 1981 



1974-79 



December 1981, 
December 1983 



1977-80 



1976-82 



1972-79 



Location 



Florida 



Maine 



New York 



iinois 



Massachusetts 



Maine and 
-Michigan 



Design 

characteristics 



Shears, before, 
year after 



Time-series, Box- 
Tiao intervention 
analysis 



1 year before, 
year after 



Time-series, Box- 
Tiab intervention 
analysis 



3 years before, 3 
years after 



Outcome measure 



Age group 
affected 



Controls 



Number of drivers 
involved in fatal 
and injury 
accidents and 
number in fatal 
and injury 
accidents who 
had been drinking 



Tjme-series, Box- 
Jenkins 
intervention 
analysis 



Malejdrivers in 

single-vehicle 

nighttime 

accidents and 

male drivers in 

nighttime 

accidents 



Fatal and injury 
alcohol-involved 
crashes 



Male drivers in 
single-vehicle 
nighttime crashes 



Fatal crashes; 
single-vehicle 
nighttime fatal 
crashes 



Male drivers who 
had been drinking 
and male drivers 
in single-vehicle 
nighttime 
noninjury arid 
injury and fatal 
crashes 



1 7 years 



1 6 and 1 7 years 1 7 years 



16-18 years 



16 and 17 years 16 and 17 years 



20-year-olds and 
older; license rate 



Persons 20 and 21 
years old; annual 
license data; male 
drivers in single- 
vehicle daytime 
accidents 



License rate 



Persons 21 and 22 
years old and 
older 



New York; older 
and comparable 
age groups within 
and between 
states; nonfatal 
accidents 



New York and 
Pennsylvania; 
older and 
comparable age 
groups within and 
between states; 
daytime and all 
accidents 



a Florida Department of Community Affairs, Bureau of Highway Safety, Relation of the L e g al D.inkin g 

Age to Young Drivers' Involvement in Traff i c Accidents (Tallahassee, Fla.: March 1983). 

^Terry M , Klein, The Effect of Raisin g the Minimum Le g al prinkin g Age on Traffic Accidents^ foe State 

of Maine (Washington, D.C.: National Highway Traffic Safety Administration, 1981). 

c Robert P: Lillis et al:, "The Impact of the 19 Year Old Drinking Age in New York.'Wh H. Holder (ed.), 

Control Issues in Alcohol Abuse Prevention: Strate gie s for Stat e s and Communities (Greenwich Conn - 

JAI Press. 1986). ~~ 

d Delmar M. Maxwell, Impact Analysis of the Raised Legal Drinking Age in Illinois (Washington, D.C.: 
National Highway Traffic Safety Administration, 1 981 ). 

^Robert A Smith et al,, Legislation Raising the Legal Drinking Age in Massachusetts from 18 to 20 
Effect on 16 and 17 Year Olds," Journal of Studies on Alcohol, 45:6 (November 1984), 534-39. 
Alexander C. Wagenaar et al. f Ra1sing_t he Leg al Drinkin g_Ag e in Michigan and Maine:-Fmal Reeoft (Ann 
Arbor, Mich.: University of Michigan, Highway Safety Research institute, 1981). 



For the studies we reviewed, measures of accident involvement varied 
considerably. Maxwell (1981) restricted her analysis to male drivers in 
single-vehicle nighttime accidents, while Wagenaar et al. (1981) used 
both a three-factor surrogate measure and a police-reported alcohol- 
involvement measure for injury and noninjury accidents. Five of the 6 
evaluations employed multiple measures of accident involvement. 



ERLC 



49 

Page 51 GAO/PEMDW10 DrinkingAge Laws and Highway Safety 



Chapters 

Effects on Youths Younger Than the 
Minimum Age 



Although all the studies presented data on potential effects on youths 
directly below the legal drinking age, only Smith et al. (1984) and Wage- 
naar et al, explicitly tested for these effects. We place more confidence 
in their results because they extended their analyses beyond the older 
group (typically persons 18, 19, and 20 years old) and used both inter- 
state and intrastate comparison groups. 

The remaining studies provided limited analyses of potential effects 
and, in two cases, flawed comparison groups. The Florida study (1983) 
combined drivers with higher risks (20 to 25 years old) with drivers 
with lower risks (26 years old and older) to evaluate potential effects 
for 17-year-olds. Lillis et al. (1986) presented data for groups 18-20 
years old but restricted their analysis to the difference between 17-year- 
old and 18-year-old drivers. Klein (1981) and Maxwell analyzed time- 
series data for more than five discrete age groups; however, the focus of 
their evaluations was on the older age group. 



Our review of the results of the 6 studies suggests the absence of an 
effect on the traffic-accident involvement of youths younger than the 
minimum age, typically 16 and 17 years old. Wagenaar found that Mich- 
igan's greater drinking age did not affect the frequency of property 
damage accidents or iiyury and fatal accidents among 16- and 17-year- 
old drivers. Although decreases were observed in all measures of alcohol 
involvement for the younger drivers, nonalcohol related indicators also 
declined. Similar results were reported for 16- and 17-year-old Maine 
drivers. Wagenaar et al. suggests that the small number of crashes for 
young Maine drivers and the resultant large random component in the 
time-series may have masked any effect. 

Klein's evaluation of Maine's increased legal drinking age yielded similar 
results. He reported no significant differences in single-vehicle nighttime 
male driver involvements or in nighttime male driver involvements for 
16- and 17-year-old drivers. This contrasted with significant differences 
for 18-year-olds involved in single-vehicle accidents and for 18- and 19- 
year-old drivers involved in nighttime accidents; slight increases were 
observed in three of the four estimates for the younger drivers. 

Maxwell evaluated the effect of increasing the drinking age from 19 to 
21 in Illinois. Although estimates for 16-, 17-, and 18-year-olds declined 
by approximately 5 percent, they were not statistically significant. 
Because the minimum legal drinking age was 19, the likelihood of an 
effect on 16- and 17-year-olds may have been diminished. 
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Smith examined the effects of an increased legal drinking age on the 
crash involvement of 16- and 17-year-olds m Massachusetts. Although 
there was a significant reduction in nonfatal accidents in Massachusetts 
compared to New York, no decline in fatal crashes or in single-vehicle 
nighttime fatal crashes was found. 

The studies in which we place less confidence reported contrasting 
results. The Florida study found statistically significant differences, 
comparing 17-year-old drivers to drivers 29 and older for alcohol- 
involved fatal and irtiury accidents. In New York, Lillis et al. found that 
before the law change, the incidence of fatal crashes and fatal or iryury 
crashes was significantly greater for 18-year-olds than for 17 year-olds. 
Following the increase in the legal drinking age, the rates of fatal 
crashes no longer differed significantly for those age groups, although 
the rates of fatal and injury crashes still differed significantly. Because 
17-year-olds were treated mor e as a control group than an experimental 
group, comparisons necessary to assess an effect on the younger drivers 
were not employed. 



Summary of Results We conclude that there is little evidence to suggest that an increase in 

the legal drinking age has an effect on the involvement of 16- and 17- 
year-old drivers in alcohol-related accidents. The studies on their crash 
experience that we considered the most credible consistently found no 
statistically significant differences in the outcome measures for 16- and 
17-year-old drivers. Caution in interpreting these results, however, is 
warranted. First, the studies reporting these results were limited to four 
states. Second, results from evaluations of two other states, which we 
considered less credible, do suggest a possible effect. Third, most of the 
studies focused on the directly_affected age group arid offered limited 
analyses for younger drivers. The two evaluations that did explicitly 
test for an effect on younger drivers, however, found no evidence of 
one. 



The State of 
Evaluation 
Consumption 
Driving After 



on 



We identified only 3 studies that considered the effects of raising the 
drirddhg age on the alcohol consumption patterns of youths directly 
below the minimum age. Two of these also analyzed changes in driving 
after drinking. These studies were restricted to two states, Massachu- 
Drinldncf setts New York, and relied almost exclusively on survey data col- 
JJlUiKUlg lected before and after the enactment of an older legal drinking age. The 
studies we reviewed are described in table 5.3. 
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Table 5.3: The Features of Three Studies on Alcohol Consumption and Driving After Drinking Among Youths Directly Below the 
Minimum Drinking Age 


Feature 


Lillis etal. (1986J* 


Smith et al. (1984) b 


Williams^taL4iM3) c - 


Study period d 


December 1981 to December 
1983 


1979-81 


November 1982 to December 
1983 


Location 


New York 


Massachusetts 


New York 


Design characteristic? 


1 year before, 1 year after 


1 year before, 2 years after 


1 month before, 1 year after 


Outcome measure 


Arrest for driving while 
intoxicated; telephone survey 
data_of reported drinking and 
driving 


Telephone survey ot reported 
alcohol consumption and driving 
after drinking 


Telephone survey of reported 
quantity and frequency cf alcohol 
consumption 


Age group affected 


16 and 17 years 


16 and 17 years 


1 7 years 


Controls 


13-, 19-, and 20 : year-olds and 
older; license rate 


Equivaienl and. older age groups 
fcom_comparison state 


18-year-olds; license rate 



"Hcbert P. Lillis et at, "The Impact of ine 19 Year Old Drinking Age in New York," in R. Holder ted), 
Control issues in Alcohol Abuse Prevention: Stra te g ies for States and Communities (Greenwich, Conn • 
JAl Press, 1986). 

b Rober; A. Smith et al., "Legislation Raising the Legal Drinking Age in Massachusetts from 18 to 20: 
Effect on 16 and 17 Year Olds," Journal of Studies on Alcohol - 45:6 (November 1984), 534-39. 
c -AMari_F . Williams et al., "The Effect of Raising the Legal Minimum Drinking Age on Involvement in Fatal 
Crashes," The Journal of Legal Studies, 12(1983), 169-79. 

d The study period indicates the overall data collection period. For state-to-state comparisons, the study 
period varies, depending on the timing of changes in a state's legal drinking age. 

In Massachusetts, Smith et al. (1984) compared the responses of 16- to 
19-year-olds to a comparable group of New York youths concerning 
reported alcohol consumption and driving after drinking. In New York, 
Lillis et al. (1986) and Williams et al. (1983) each co-authored studies 
that analyzed survey data collected for the youth alcohol study dis- 
cussed in the previous chapter. Lillis et al. focused their comparisons on 
the older, 18-year-old group, although they reported changes in rates of 
driving after drinking for 19- and 20-year-olds. Williams et al. examined 
the quantity and frequency of alcohol consumption for 17- through 20- 
year-old youths. Their analysis of 17-year-olds was restricted to before- 
and-after comparisons of drinking levels for persons younger than the 
legal age and did not make necessary comparisons with the older age 
groups not affected by the law. 

Smith et al. found that in the period after the law changed, the average 
amount and frequency of alcohol consumption did not decline signifi- 
cantly for 16- and 17-year-olds in Massachusetts compared to New York. 
A significant number of Massachusetts teenagers who reported drinking 
at least once a week declined in the first year after the law and 
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increased significantly in the second year. There was no significant dif- 
ference for either year between the two groups in the reported owner- 
ship of fake identification. 

Where youths younger than the legal age drank and where they 
obtained alcohol did change after the enactment of the law. In Massa- 
chusetts, 16- and 17-year-olds were significantly less likely than teen- 
agers in New York to do the majority of their drinking in bars, clubs, or 
restaurants, and there was greater decline in the percentage of 16- and 
17-year-olds in Massachusetts who purchased alcohol at liquor stores. 
They were, however, more likely to have others purchase alcohol for 
them after the law change. 

Self-reported driving after any drinking declined significantly for 16- 
arid 17-year-olds in Massachusetts relative to their New York counter- 
parts and was not found among 18- and 19-year-olds. However, driving 
after heavy drinking (6 or more drinks) did not decline in either age 
group in Massachusetts relative to New York. 

Lillis et al. found that 18-year-olds continued to purchase beer at a sig- 
nificantly greater rate than 17-year-olds after the law change. The 20.1- 
percent rate of beer purchasing among 17-year-olds before the law 
change was comparable to the reported purchasing rate of 20.8 percent 
after the law change. Although arrest rates for driving while intoxicated 
for 17-year-olds decreased by 18.3 percent following the law change, 
they also decreased for those legally entitled to drink, 20.3 percent for 
19-year-olds and 13 percent for 20-year-olds. Self-reported rates of 
driving after drinking decreased for 17-year-olds by 18 percent fol- 
lowing the law change, compared to a 10-percent decrease for 19-year- 
olds and a 24-percent decrease for 20-year-olds in New York. 



Williams et al, focused on the alcohol consumption patterns among New 
York youths. In general, they found that all levels of drinking decreased 
for all ages. Seventeen-year-olds showed significant decreases for 
heavier levels of drinking after the law change, compared to survey 
results from before the changes. Although the authors concluded that an 
older drinking age may cause ah incremental reduction for younger age 
groups not directly affected by the law, the lack of analysis for older 
comparison groups limits our ability to draw any firm conclusions. 



Conclusions ~ e ^ oun( * ^ e available evidence on alcohol consumption and driving 

after drinking insufficient to determine the existence of an effect on 
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youths younger than the legal drinking age. The limited number of 
studies conducted in two states presented mixed results, and the heavy 
reliance on survey data may substantially underestimate actual levels of 
alcohol consumption. 
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Table 6.1: Number of Studies on Three 
Other Topics 



Questions have been raised about the effect of raising the legal drinking 
age on other outcomes not mentioned in chapters 3 through 5. Some 
have argued that individual states may raise their legal drinking age but 
if other states maintain a lower drinking age, youths younger than this 
will cross state borders to purchase alcohol where there are no legal 
restrictions. Questions have also been raised about the long-term effect 
of raising the legal age. Specifically, Do the short-term effects, reported 
in chapter 3. hold up over time? Finally, the effects of lowering the legal 
drinking age and how they compare to the effects of raising the drinking 
age are considered. Table 6.1 displays the number of studies included in 
bur synthesis and the number that met our minimum threshold criteria. 





Number of studies 
Threshold Threshold 
met not met 


Total 


Border crossings 


3 


3 


6 


Long-term effects 


2 


0 


2 


towering vs: raising the minimum age 


1 


_JD___ 


1 



In this chapter, we review evaluations of these other effects of changes 
in the law. We also discuss separately the effect of lowered minimum- 
age laws, as reported in prior reviews of the literature. 



The State of 
Evaluation Research on 
Border-Crossing 
Studies 



The potential incentive for young drivers to cross state borders to pur- 
chase alcohol not legally available within their own states has been 
referred to as the "border-crossing problem." Federal initiatives to 
encourage a uniform 21 -year-old minimum drinking age were prompted 
in part by concern over this. Prior to the passage of Public Law 98-363, 
an estimated 56 percent of the total borders in the United States sepa- 
rated states that had differing legal drinking ages. One plausible reason 
state legislatures resisted changing their drinking-age laws was the 
awareness that youths would merely cross state lines to obtain alcoholic 
beverages. We reviewed 6 studies that evaluated the effects of border 
crossings. Three were the focus of our evaluation synthesis and are 
described in table 6.2. 
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Table 6.2: The Features of Three Studies on Border Crossings 






Feature 


Hughes and Leung (1985)" 


Lillis et al. (1984)" 


Negri (1979)° 


Study period* 


1973-81 


1 978-82 


1977 


Location 


Wisconsi n co untie s borde ring 
Illinois, Iowa, Michigan, and 
Minnesota 


New.YorK countiesbordering 

Massachusetts, New Jersey, and 
Pennsylvania 


New.Yorkcounties bordering 
Connecticut, Massachusetts, 
New Jersey, Pennsylvania, and 
Vermont 


Design characteristics 


3 years before and 3 years after 


Ratio of percentage of illegal 
"drinking drivers" to the 
percentage of licensed drivers 
affected by the law change 6 


Chi-square analysis of difference 
for crash rates for out-of-state 
drivers from states with 
minimum-age laws 


Outcome measure 


"Driver had been drinking" 
crashes 


"Driver had been drinking fatal or 
injury" crashes 


All accidents and single-vehicle 
accidents 


Age group affected 


Varies by state 


Varies by state 


PennsyJvania drivers 18 to 20 
years did 


Controls 


Comparison of "drinking drivers" 
as a percent of all drivers 
involved in accidents for 8 
discrete age groups 6 


Comparison of crash rates for 
1 'drinking drivers" Jo .crash rates 
for those Legally entitled to drink; 
license rate e 


Com par [so n of crash rates for 
out-of-state drivers from states 
with different minimum-age laws 



a Dennis J. Hughes and Kam S. Leung, Dr i v e r A g e and Alcohol-RoJatcd Accidents in Wisconsin 
(Madison, Wise: Wisconsin Department of Transportation, Bureau of Policy Planning and Analysis, April 
1985). 

b Robert P Lillis et al., Special Policy Considers on in Raising the Minim um_pr inking Age Border 
Crossing by Young Drivers," paper presented at the National Alcoholism Forum, Detroit, Mich., April 12- 
15, 1984: 

c Barry D, Negri, Accidents in New York State Involvin g Youn g Drivers from Adjacent States (Albany, 
N:Y:: New York Department of Motor Vehicles, Division of Research and Development, June 1979). 
a The stucjy perjpd indicates the overall dat_a_collection_p_erjod._For state-to-state comparisons, the study 
period varied, depending on the timing of changes in a state's legal drinking age. 
e "Drinking drivers" who are not entitled to drink legally in their state of residence. 

All 3 evaluations we examined restricted their analyses to one side of 
the border— that is, accidents in the border counties of the state that 
maintained a lower legal drinking age. These studies focused on New 
York and Wisconsin, which maintained a lower legal drinking age than 
neighboring states. Measures of effect varied substantially. Lillis et al. 
(1984) used police-reported alcohol-involved fatal and personal iryury 
crash data for drivers affected by the law. Negri (1979) compared all 
accidents and single-vehicle accidents for drivers under 21. His use of 
less-sensitive measures of alcohol involvement, and his merging of 
directly affected and younger drivers, rendered the results difficult to 
interpret. Unlike Negri, Hughes and Leung (1985) used police-reported 
alcohol-involved accidents as an outcome measure. 

Problems with small sample size were reported in the 2 studies that used 
more direct measures of alcohol involvement. The use of rural counties, 
differences of only 1 year in the minimum age, and short time periods 
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between before-and-after measures may all have contributed to the 
small number of cases. Although Negri reported no such problems, his 
use of all accidents and a broad definition of who was affected by the 
law may have minimized problems with sample size while complicating 
our ability to attribute changes in measures of effect to different 
drinking-age laws. 

The 2 studies that assessed the extent of New York's border-crossing 
problem suggested there was an effect. Negri (1979) found that drivers 
younger than the legal age from Pennsylvania were more involved in 
accidents in New York border counties than their counterparts from 
adjacent states with lower drinking-age laws. The follow-up evaluation 
by Lillis et al. of the New York experience found that drivers affected 
by the law from Massachusetts, New Jersey, and Pennsylvania were 
over-involved in alcohol-related accidents at rates of 6.2 to 1, 3.6 to 1, 
and 4.9 to 1, respectively. Data reported on alcohol-related crashes of 
comparable drivers from states with a purchase age of 18 years pro- 
duced ho m^jor differences. 

Hughes' 1985 analysis of "border hopping" for Wisconsin's border 
states reported mixed results. Accident involvement rates in Wisconsin 
border counties among out-of-state drivers affected by the law rose for 
some states and did not change noticeably for others. For Minnesota 
drivers, "border hopping" was reported as a problem for drivers of all 
ages. 

Although available evidence in New York suggests the presence of a 
border-crossing problem, our review of the reported results and their 
limitations leads us to conclude that there is insufficient evidence to 
assess the extent of a border-crossing problem. Numc is problems 
were identified among the 3 evaluations we reviewed. These evaluations 
restricted their analyses to one side of the border and relied on accident 
data from two states. Differing demographic characteristics, low acci- 
dent-involvement rates for drivers affected by the law, and incremental 
changes in age all contributed to making border crossing a difficult con- 
cept to measure and evaluate. 



Long-Term Effects A review of other laws designed to deter drinking and driving reported 

notable declines in associated crashes in the short-term but found that 
the effects dissipated over time. Two studies met our threshold criteria 
and evaluated the long-term effects of an older drinking age. 
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Wagenaar (1984) posited three possibilities regarding the long-term 
effects of an older drinking age. Assuming a short-term effect has been 
demonstrated^ it may (1) continue Unchanged as a permanent reduction 
in crashes, (2) dissipate over time as young drivers gradually identify 
alternative sources of alcohol, or (3) become even larger as new cohorts 
of young drivers emerge that have not developed a pattern of regular 
drinking and driving after drinking. Wagenaar's analysis of the long- 
term effects of Michigan's drinking age and DuMouchel's (1985) multi- 
state evaluation reported that effects were sustained: 

Wagenaar followed up his earlier evaluation of the initial effect of Mich- 
igan's increased drinking age with an extended time-series analysis of 5 
years of data from after the change. Using two different measures of 
alcohol-involved injury accidents, he reported a long-term reduction of 
13.5 percent, compared to a short-term reduction of 19.5 percent. 



In a separate analysis of nation al data on fatal crash involvements, 
BuMouchel found no evidence of erosion in effects when comparing 
fatal erash ^involvements after 1 year and after 3 years of increased 
drinking ages. To assess whether the effects of a law change persisted 
over time, DuMouchel employed a modified regression model to evaluate 
separate estimates of the relative effect of law changes, depending oh 
the number of years a law had been in effect. In states with several 
years of experience, no significant difference in the effects of the 
increased purchase age were observed after the first years of the 
change. 

Given the limited number of studies that have assessed long-term 
effects, the available evidence indicates a generally sustained, signifi- 
cant reduction in alcohol-related injury crashes and fatal crashes, 
although in one state a modest reduction in the long-term effects was 
reported. Continuing research, however, is needed to fully understand 
the nature of the effects as additional states gain experience in the long 
term with their increased drinking ages. 



Effects of Lowering the 
Minimum Age 



Between 1970 end 1975, the minimum drinking age was lowered in 29 
states and all the Canadian provinces. We identified more than 30 
attempts to evaluate the effects of these changes, and we found that the 
primary disagreement was not whether there was an effect but, rather, 
on the size of the effeet. (The studies are in the bibliography.) 
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Although our original objective was to assess the credibility of evalua- 
tions of the effect of lowering the drinking age, we found compelling 
reasons for altering our plan. One of these reasons was the near con- 
sensus of results noted above. Another reason was the issue of policy 
relevance. The current debate is over whether the drinking age should 
be raised, while the body of literature is directed at the effects of low- 
ering it. 

Another reason for not conducting an evaluation synthesis on studies of 
the effect of lowering the drinking age is that there was a relative lack 
of data and analytical techniques available during the early 1970's, 
when minimum-age laws were being lowered. As a result, evaluations on 
lowered drinking ages tend to be far less sophisticated, from a method- 
ological standpoint, than the research synthesized in prior chapters. 
Consequently, with the agreement of the subcommittee, we reviewed cri- 
tiques, rejoinders, and summaries of the literature and offer a "review 
of the reviews" for evaluations of a lowered minimum drinking age. 



Relationship Between Most all the reviewers of studies of lowering the drinking age found a 

Lowered Drinking Age and clear, inverse relationship between minimum drinking age and alcohol- 
Traffic Accidents related crashes. In other words, a decrease in drinking age was associ- 
ated with an increase in the frequency or rate of crashes. Our review of 
the critiques, rejoinders, and summaries of the literature on the lowered 
drinking age typically yielded conclusions such as th^ following: 

• An overwhelming majority of research shows a major problem for 
young drinking drivers; the problem increases substantially with a low- 
ered age. 

• With few exceptions, the sounder research strategies, in spite of their 
vast methodological and statistical differences, foster the strong infer- 
ence that lowering the drinking age usually leads to an increase in 
alcohol-related collisions. 

• Young drivers are more involved in alcohol-related traffic collisions. 

• Research shows a significant increase in driving accidents among youths 
18 to 20 years old. 

Some reviewers had reservations about the quality of evaluations and 
the variability of results by state. Among the methodological weak- 
nesses observed were improper use of comparison areas where the law 
did not change, inadequate outcome measure of alcohol involvement, 
and lack of extended longitudinal data bases. However, the strength of 
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the finding was enhanced by the consistency of results across jurisdic- 
tions, despite the varied analytical methods employed. 



Effects on Alcohol Fewer reviewers found a clear relationship between a lowered minimum 

Consumption and Driving drinking age and alcohol consumption or driving after drinking, as 
After Drinking opposed to the relationship with regard to crashes. Some typical conclu- 

sions we found in reviews of the literature were 

• Most studies found increases in reported drinking among youths and 
increases in alcohol sales, typically beer; however, the evidence is not 
unequivocal and straightforward. 

• Beer is more likely to be implicated than other beverages. 

• The largest change was in oh-premise consumption. 

• States with an older minimum age seem to have better control over 
drinking and driving among youths. 

• BoL. sales data and self-reported studies suggest an increase in alcohol 
consumption among youths. 

Reviewers had stronger reservations about the quality of research than 
previously noted for traffic-accident outcomes. Much of this concern 
focused on the lack of age-specific consumption or alcohol-beverage 
sales data. 



Effects on Younger We found that there is little or no demonstrable effect of a lowered 

Nonlegal Drinkers drinking age on younger persons who were never legally able to drink 

(usually 16 or 17 years old). This conclusion is based on the few number 
of reviews that address this issue, the inconsistency of their findings, 
and the relatively weak confidence that reviewers placed in their 
findings. 



Conclusions Most reviewers found that a lower drinking age had a clear effect on the 

most important outcome measures, crash and iryury, in spite of fre- 
quently noted methodological shortcomings. They had less confidence in 
consumption outcomes and found little, if any, effect on the population 
group younger than the legal age who were not legal drinkers either 
before or after the law change. 
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Comparing the Effects 
of Lowering and 
Raising the Legal 
Drinking Age 



Only one study we identified compared the effects of an increased 
drinking age to the prior effects of a lowered age. Evaluation findings on 
the effects of decreases in the legal drinking age cannot easily be gener- 
alized to the effects of increases in the legal drinking age, because of 
basic differences in the two initiatives. It is much more difficult to effect 
a change in personal behavior from an already established pattern — 
such as prohibiting individuals to purchase alcohol who already have an 
established drinking habit — than it is to allow an individual to partici- 
pate in new behavior without having to overcome an existing habit. 

However, the one evaluation (Wagenaar, 1981) that compared the effect 
of a lower legal drinking age to that of an increased legal drinking age in 
Michigan reported a similar magnitade of effect. Following a reduction 
in the legal drinking age, Douglas and Freedman (1977) reported a 16.6- 
percent increase in single-vehicle male nighttime accidents and a 34.6- 
percent increase in police-reported alcohol-involved accidents for youths 
18 to 20 years old. When the drinking age was raised in 1978, Wagenaar 
evaluated the effect of the change in the law, using a design and meas- 
ures of effect comparable to those of Douglas. Wagenaar found a 17.7- 
percent decrease in single-vehicle male nighttime accidents and a 30.7- 
percent decrease in police-reported alcohol-involved accidents. Although 
Michigan's results suggest a re-thinking of the proposition that there are 
basic differences between lowering and raising the legal drinking age, 
further research is needed to determine how generalizable these findings 
are. 
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Request Letter 





JAMES J. HOWARD. NEW JERSEY. CHAIRMAN 



Committee on j&itrffc Worts and 'transportation 



H 3- ftoose of Rtprtsattatfots 
vjh* 2i«, TOpm tuoK emct 
TOuhftpn, BBC 20515 



TiurHOHi: AaKA Coot 202. 22S-*472 



B-376 Rayburn Building 
Washington, D . c. 20515 
October 21, 1985 



The Honorable Charles. A, Bowsiher 
Coraptroller_General of the United States 
U. S.. General Accounting Office 

441 G Streets N* w . _ 

Washington, D . C. 20548 

Dear Mr . Bbwsher : 

it has been brought to my_attention_that your Program 
Evaluation and Methodology Division is starting work on an issue 
that bas been of concern. to this_subcommittee, namely, minimum 
drinking_age_laws and their effect. on highway safety. I am 
therefore requesting that the results of that work be addressed 
to the attention of this subcommittee. 

i-understand that the initial effort will takethe form of 
an evaluation synthesis which will critically examine existing 
evaluations to determine the technical and_metbodological 
soundness of these evaluations and the credibility of the claims 
which have been made based_ upon them. For those studieswhich 
seem tp offer the most credibility, we would expect a GAO 
assessment_asto_ the observed range of effects of minimum 
drinking.age laws. Suggested questions or measures in the 
synthesis are, of course , Subject to those employed in the 
studies reviewed. The following would be of interest to the 
subcommittee : 



— kbes raising or lowering the legal drinking age result 
in a change in beverage alcohol consumption in the 
target age group? 



— poesichanging_ the legal drinking age result in a 
change in alcohol-related motor vehicle fatalities in 
the target group? 

— Does changing the legal drinking age result in a 
change in personal injuries associated with alcohol- 
related motor vehicle crashes in the target age group? 

— Does changing the legal drinking age result in a. 
change in alcohol-related motor vehicle crashes in the 
target age group? 
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Honorable Charles ft. Bowsher 
October 21, 1985 
Page two 



Other areas of interest which may or may not be 
SUFFICIENTLY addressed in the literature to warrant inclusion in 
your synthesis are: 

— What are the effects of differing minimum drinking age 
laws on the target age groups residing in proximate 
jurisdictions (SO called "blood borders")? 

— What are the displacement effects of changes in 
minimum drinking age laws on alcohol-related accidents 
for young drivers not inthe target age group? {Of 
particular interest are the effects of 18 year old 
minimum age laws on the crash experience of 16 and 17 
year old drivers.) 

— What are the long term effects of changes in minimum 
drinking age laws on the target group U-e., does the 
initial effect disappear as in the case of 
Scandinavian type laws) ? 

— How do the effects of lowered legal drinki - a%z laws 
compare with the effects of raised legal <? • ."king age 
laws? 

— What is the magnitude of the effect of cna.'^^ if 
minimum drinking age laws on the targe 1 : agt ^ioup? 



Shoald yoa find that these questions have not been 
adequately studied, arid your staff is of the opinion ft,, : ' hetie 
is- adequate information to do so, I would request that 
fol 49 w _ tn ® synthesis with its own evaluation to provide o,..,wei *. 
to selected questions not adequately addressed, as well 
respond to knowledge gaps identified during the synthesis. 

While this_request is directed specifically at the is j.e ct 

minimum drinking age laws, we have a broader concern thai your 
report may also be able.to address. This is the question of 
what constitutes a "good" evaluation. The subcommittee has tv-c 
years held hearings bri transportation safety issues and nc;es 
the frequency with which evaluations that are submitted for the 
record support opposing conclusions , even though th^y use _ 
similar data bases and assumptions . We_ would therefore. request 
that your drinking age synthesis include a methodology checklist 
which we could employ_in a broader context to asse3ii the 
credibility or acceptability of transportation safety 
evaluations in general. 
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Honorable Charles A. Bowsher 
October 21 r 1985 
Page Three 



I would hope that you would be able to brie? us with your 
preliminary results of the synthesis by lata Spring, 1986, 
followed shortly thereafter by your final report. I would also 
expect that the second, phase of work, _ the GAO evaluation, could 
start during the summer of 1986 with a completion date to be 
agreed upon after the scope of the effort has been adequately 
defined. 

Ilook forward to the results of this evaluation synthesis 

and request thatyour staff coordinate their efforts with my 
staff engineer, Richard Tearle, at 225-3274. 



Sincerely , 



Janes E. Oberstar^ 
Cnai rman 
Subcommittee on 
Investigations and Oversight 
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State Minimum ESinldng Ages 



Table 11.1: State Minimum Drinking BBS99BBBB9S!9^ 

Ages by Year of Enactment State arid minimum age Year of act Prior age in years _ 



21 years 



California 






1933 




Nevada 






1913 




Indiana 






1934 




New_Mexico 






1934 




_ JAfeshington 






1934 




Oregon 






1935 




Pennsylvania 






1935 




Utah 






1935 




North Dakota 






1936 






Kentucky 






1938 




Missouri 






1945 




Arkansas 






1957 




Michigan 






_ _ 1978 _ _ 


18 


Illinois 






- --1980 - 


19 


Maryland 






1982 


18 


New Jersey 






1982 


19 


Alaska 






1983 


19 


Fje aware 






1983 


90 




Oklahoma 






1983 


18 for 3.2 beer 


Arizona 






1984 


19 


Massachusetts 






1984 


20 


Nebraska 






1984 


2ft 




_ Rhode Island _ 






1984 


20 


Tennessee 






1984 


19 


Alabama 






1985 


19 


Connecticut 






1985 _ 


18 in 1 981 ; 19 in 1382^20 in 1983 


Florida 






1985 


IS in ISRn 




Georgia 






1985 


19 in 1980; 18 in 1979 


Kansas 






1985 


18 for 3.2 beer in 1949 


Maine 






1985 


20 


Mississippi _ 






1985 


18 for beer *nd light win* in 1966 


-New Hampshire 






1985 


20 


New York 






1985 


19 for purchase only 


North Carolina 






1985 


19 for beer in 1935 


South Carolina 






1985 _ _ 


18 for beer and wine in 1935 


Texas 






. . 1985_ 


_ 18 in 1980; 19 in 1981 


Virginia 








19 for beer; 18 for on-premise 






1985 


beer 


District of Columbia 






1986 


18 for beer and wine; 21 all other 
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State and minimum age 


Year of act 


Prior age in years 


21 years 


Hawaii 


1986 _ 


-- -18 


Idaho 


1986 


19 


Iowa 


1986 


19 


^Minnesota 


1986 


19 


Vermont 


1986 


- -IB- - 


West Virginia 


J 986 


19 resident; 21 nonresident 


Wisconsin 


1986 


19 


19 years 


Wyoming 


1973 


18 


Montana 


1379 


18- 


18 years 






Louisiana_ 


1948 


• 


__ Paerto_Rjco 


1969 


• 


Split 






Colorado 


1945 


18 for 3.2 beer; 21 all other 


Ohio 


1982 


18 for 3.2 beer; 21 ail other 


South Dakota 


_ 1984 


19 for 3,2 beer; 21 all other 



Page 70 



68 



GAO/PEMD-87-10 Drinking-Age taws and Highway Safety 



Appendix III 



Potential Reductions in Federal-Aid Highway 
Funds for NoncOTnplying Jurisdictions 



The National Highway Traffic Safety Administration and the Federal 
Highway Aditunistrationi which are responsible for determining compli- 
ance with the federal drinking-age law, have determined that eight 
states arid Puerto Rico do not comply with the federal legislation. The 
following, in millions of dollars, are their estimated revenue losses 
(based on fiscal year 1986 appropriations) in fiscal year 1987, given a 5- 
percent reduction in federal-aid highway funds: 

Puerto Rico, $3,593 

South Dakota, $4,152 

Wyoming, $4,494 

Idaho, $4,508 

Montana, $5,595 

Tennessee, $8.667 1 

Colorado, $9,133 

Louisiana, $15,648 

Ohio, $16,330. 

The total is $72,120,000. 



1 Tennessee is not in compliance with the national drinldng-age legislation because it exempts military 
personnel. 
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January 5, 1933 



Ratification of the 21st amendment repealed prohibition and granted the 
states substantial power to regulate the purchase and possession of 
liquor within a state. 



mber 9, 1966 



Enactment of the Highway Safety Act of 1986 (Public taw 89-564) pro- 
vided the first major impetus for federal involvement in drinking and 
driving by requiring dot to establish uniform safety standards for state 
highway safety programs and to provide funds to carry out such 
programs. 



June 1967 



dot issued its 4 4 Alcohol in Relation to Highway Safety Standard" (1 of 13 
traffic safety standards), to broaden the Scope and number of activities 
directed at reducing alcohol-related accidents. 



1970 



nhtsa established ;» special office of alcohol countermeasures and the 
alcohol safety ao^en program in 1970-71. 



July 1971 



Ratification of the 26th amendment, extending the right to vote to 18- 
year-olds, helped prompt 29 states to lower their minimum drinking 
ages in the early 1970's. 

nhtsa agreed by contract with the University of Michigan Highway 
Safety Research Institute to scientifically analyze the effects of lowering 
the legal drinking age from 21 to 18 on youths involved in crashes. The 
report showed a 10-percent to 26-percent increase in crash involvement 
between 1988 and 1971. 



1973 



January 2, 1974 



Enactment of the Emergency Highway Energy Conservation Act (Public 
Law 93-239), spearheaded by a member of the Congress from New 
Jersey, temporarily established a nationwide speed limit of 55 miles per 
hour. The law relied on crossover sanctions to encourage the states to 
conform to the act. 



January 4, 1975 



Enactment of the Federal-Aid Highway Amendments Act of 1974 
(Public Law 93-643) made the 55-mile-per-hour speed limit permanent. 
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Studies showed that a decline in traffic fatalities could, in part, be 
attributed to lower speed limits. 



1976 From this year oh, ho state lowered its drinking age, partly because of 

empirical evidence that suggested a link between lowering the drinking 
age and increased traffic fatalities. 



April 14, 1982 The president appointed a 32-member commission to study the national 

problem of drunk driving. 



April 27, 1982 H.R. 6170 was introduced by members of the Congress from New Jersey 

and Maryland and others to encourage the states to strengthen pro- 
grams to conti ol drunk driving. 



April 219, 1982 The House Subcommittee on Surface Transportation held hearings on 

H.R. 6170; the legislation was generally supported by both the beverage 
and insurance industries. 



May 12, 1982 H.R. 6170 was incorporated into H.R. 621 1 , which became the Surface 

Transportation Assistance Act of 1982. 



July 22, 1982 The National Transportation Safety Board recommended a national min- 

imum drinking age of 21 . 



Septe fiber 29, 1982 The House of Representatives unanimously approved H.R. 6170 by 

voice vote. 



October 1, 1982 The Senate unanimously approved its counterpart bill to H.R. 6170, and 

the bill was sent to the president. 



October 15, 1982 A joint resolution (S.J. Res. 241) providing for a National Drunk and 

Drugged Driving Awareness Week was signed into law as Public Law 97- 
343. 
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October 25, 1 982 Enactment of H.R. 6170 as the Alcohol Traffic Safety and National 

Driver Registration Act (Public Law 97- 364) provided for a two-tier 
incentive grant program to improve traffic safety. The Congress man- 
dated that the secretary of the Department of Transportation would 
conoider a state minimum drinking age of 21 as one criterion to be met 
for supplemental grants. 



November 30, 1982 House and Senate resolutions were intr oduced on the legal minimum age 

for drinking and the purchase of ak- >ol. 



December 13, 19821 the Presidential Commission on Drunk Driving recommended a uniibrm 

minimum drinking age of 21 in an interim report intended to allow state 
legislr' ures time to consider this recommendation early in their 1934 
sessions. 



January 6, 1983 The Surface Transportation Assistance Act of 1982 (Public Law 97-424) 

contained a small section (section 209) strongly encouraging the states 
to raise the minimum drinking age to 21. On the day the law was 
enacted, House Concurrent Resolution 23 was introduced by a member 
of the Congress from Pennsylvania, expressing the sense of the Congress 
that all states should establish a minimum drinking age of 21. 



January 27, 1983 A Gallup poll showed that 77 percent of Americans supported a uniform 

drinking age of 21 for all states. 



February 7, 1983 nhtsa's announced criteria for awarding basic and supplemental incen- 

tive grants to states under Public taw 97-364 included, as criteria, 
raising the minimum age drinking for all alcoholic beverages to 21. 



April 7, 1983 H.R. 2441 was introduced by a member of the Congress from Illinois to 

prohibit the use of federal highway funds by states whose minimum 
drinking age was lower than 21. 



April 20, 1983 Senators from Missouri, Oregon, and Rhode Island introduced S. 1108, 

the Highway Safety Act of 1983, which provided more incentive grants 
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to states for efforts to deter drunk driving. The bill was never voted out 




of committee. 


April 21, 1983 


A member of the Congress from California introduced TT R. 2693, a coun- 


terpart bill to S. 1108. 


May 6, 1983 


A Senator from Pennsylvania introduced Concurrent Resolution 32 to 




express the sentiment of the Congress that all states should establish a 




minimum drinking age of 21. 


September 13, 1983 


A member of the Congress from New Jersey and others introduced H.R. 




3870, a bill to prohibit the sale of alcoholic beverages to persons under 




21 years of age under certain conditions. 


October 1983 


A Senator from Indiana introduced S. 1948 as a counterpart to H.R. 




3870. 


October 4, 1983 


The House Subcommittee oh Commerce, Transportation, and Tourism 


held hearings on H.R. 3870. At the hearings, the beverage industry ques- 




tioned the constitutionality of legislation to prohibit the sale of alcoholic 




beverages to persons under 21 years of age. 


November 1983 


The Presidential Commission on Drunk Driving issued its final report, 




keeping the recommendation for a uniform minimum drinking age of 21 




for the purchase and public possession of all alcoholic beverages. 



January 1984 The National Safety Council supported the formation of an organization 

to follow up on the work of the Presidential Commission, called the 
National Commission Against Drunk Driving. Also, the president pub- 
licly rejected the support of the Presidential Commission on Drunk 
Driving for a uniform minimum drinking age of 21. 



A member of the Congress from California and others introduced H.R. 
4616, a bill to amend the Surface Transportation Assistance Act of 1982 
by increasing appropriations for highway safety and requiring that at 
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least 3 percent of these funds be used to implement a comprehensive 
•vhll . restraint system in motor vehicles. 



February 7, 1984 



senators from New Jersey, North Dakota, and Rhode Island introduced 
S. 2263, the Uniform Minimum Drinking Age Act, to amend the Surface 
Transportation Assistance Act of 1982 by reducing the amount of fed- 
eral highway aid for states that do not enact a legal minimum drinking 
age of 21. 



February 22, 1984 



Members of the Coiww? -rom Florida and Maryland introduced H.R. 
4892, a counterpart u> . 2263. 



February and March 1984 



The Hou&e Subcommittee on Surface Transportation held hearings on 
surface transportation issues, which included a discussion of the 
drinking-age Issue on February 22 and 23. 



April 5, 1984 



A member of the Congress from New Jersey and others introduced H.R. 
5383, a bill to reduce a state's apportionment for federal aid for high- 
ways by specific percentages in specific fiscal years for states with 
drinking ages below 21. 



April L5, 1984 


A member of the Congress from California introduced H.R. 5504, the 




Surface Transportation and I niform Relocation Assistance Act of 1984. 


April 30, 1984 


The House passed H.R; 4616 by voice vote. 


May 24, 1984 


Senators from New Jersey and Rhode Island introduced S. 2719 as a 




revision of S. 2263, a counterpart to H.R. 5383, and an attachment to 




H.R. 4616, the Child Safety Restraint Act. 



June 7, 1984 The House approved H.R. 5383 as an amendment to H.R. 5504, which 

would reduce federal highway funds by b percent in fiscal year 1987 
and 10 percent in fiscal year 1988 for states r^ot enacting a minimum 
drinking age of 21. 
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June 13, 1984 


The administration reversed its position on the minimum drinking-age 




issue through support of H.R. 4616 from the secretary of the Depart- 




ment of Transportation. 


June 14, 1984 


The Senate Subcommittee on Surface Transportation held hearings on 




measures to combat drunk driving. 


June 19, 1984 


The Senate Subcommittee on Alcoholism and Drug Abuse held hearings 




on a national minimum drinking age. 



June 26, 1984 The Senate passed S. 1948 by a vote of 81-16, as an attachment to H.R. 

i616, with the inclusion of additional incentive grants dealing with sen- 
tencing laws and improved automated records of accidents. The Senate 



then passed its version of H R. 4616 by a voiee vote. 



June 27, 1984 The House cleared the Senate version of H.R. 4616, including H.R. 5383. 



July 6* 1984 The Senate version of H.R. 4616 was approved and sent to the president. 



July 17, 1984 The Child Safety Restraint Act (H.R. 4616), which included legislation 

for a national minimum drinking age of 21, was signed into law (Public 
Law 98-363) amending the Surface Transportation Assistance Act of 
1982. This act was strongly lobbied for by the Mothers Against Drunk 
Driving, the Parent Teachers Association, the National Safety Council, 
the National Council on Alcoholism, and the insurance industry. 



September 21,1 984 South Dakota brought <?r action against the secretary of the Department 

of Transportation in the J.S. District Court for the District of South 
Dakota, asking the court to deelare the uniform national drLiking age 
sanction of the Surface Transportation Assistance Act of 1982 unconsti- 
tutional, on the grounds that it violated the 10th and 21st amendments 
of the U.S. constitution. 
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February 20, 1985 A member of the Congress from Virginia introduced H.R. 1180, a bill to 

make the minimum drinking age oh military bases in a state the same as 
the state's. This bill was referred to the Committee on Armed Services 
and later amended to the Department of Defense Authorization Act on 
June 21, 1985. 



March 21, 1985 A member of the Congress from Vermont introduced H.R. 1664 and H.R. 

1665, bills to authorize states, under the national minimum drinking-age 
provision, that are adjacent to other states or a foreign country (as in 
H.R. 1665) to allow 18-, 19-, or 20-year-olds to purchase and consume 
alcoholic beverages on the premises of specific establishments. These 
bills were referred to the Committee on Public Works and 
Transportation 



May 3, 1985 The U.S. District C' ^rt issued a memorandum opinion and judgment dis- 

missing the South Dakota case against the national drinking-age 
legislation. 



Members of the Congress from Louisiana and Vermont introduced H.R. 
253 - to apportion federal highway funds withheld from states for 
failing to establish a minimum drinking age of 21 if certain alcohol- 
related traffic fatalities are significantly reduced. The bill was referred 
to the Committee on Public Works and Transportation. 



A member of the Congress from Louisiana introduced H.R. 2645 to 
repeal the national minimum drinking-age law. The bill was referred to 
the Committee on Public Works and Transportation. 



South Dakota appealed the District Court's decision to the Court of 
appeals for the Eighth Circuit, contending again that the 10th and 21st 
amendments were violated by the national drinking-age legislation. Nine 
other noncomplying states supported South Dakota's appeal. 



d uly 1 1 , 1985 Senators from Missouri and New Jersey introduced S. 1428, to make 

permanent the withholding of 10 percent of the apportionment from the 



May 16, 1985 



June 3, 1985 



June 26, 1985 
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Highway Trust Fund to states that have not adopted the national min- 
imum drinking age. The bill was referred to the Committee on Environ- 
ment and Public Works. 



September 27, 1985 nhtsa anrl the Federal Highway Administration issuea a notice of pro- 

posed rulemaking to implement section 6 of Public Law 98-363 (section 6 
refers to the withholding of federal-aid highway funds). 



November 12, 1985 S. 1428 was amended to S. 1730, the Consolidated Budget Reconciliation 

Act. 



December 20, 1985 S. 1730 was folded into H.R. 3128, the Budget Reconciliation Act, which 

did not pass but was carried over into the next year. 



April 7, 1986 The president signed the Budget Reconciliation Act, which made perma- 

nent the withholding of 10 percent of federal highway funds from states 
refusing to comply with a uniform drinking age. 



May isl, 1986 The court of appeals for the eighth circuit affirmed the district court's 

dismissal of South Dakota's complaint challenging the constitutionality 
of the national drinking-age legislation. 



July 25, 1986 The Department of Transportation determined that the drinking-age 

laws of eight states and Puerto Rico were not in compliance with the 
national drinking-age law legislation. 
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The Relationship Between the Questions We 
Posed and the Evaluations We Synthesized 



Table V.I: The Coverage of Our 

Principal Topics by 49 Independent Consumption 

Studies" and driving 

- Traffic after Effects on Border Other 

Study accidents drinking other youths crossing effects 

Arnold, 1985 • ^ 



Barsby, 1985 


• 






Birkley, 1983a 


Birkley, 1983b • 


Birkley, 1985 






• 


Bollotin, 1983 


• 






Bollotin and Besarip, 1985 • 


Bond and Jones, 1981 • 


Choukroun, 1985 








Coate and Grossman, 1985 


• 






Colon, 1984 


DnMonohel, ^985 






• 


Dunham an J Detmer, 1983 




• 


• 


Emery, 1983 








Fleming, 1983 






• 






• 




Georgia, 1985 • 


Grossman, 1984 


• 






Hingson, 1983 


• 






Hoskin, 1986 


Hnghes and Lenng, 1985 




• 




Hughes and Leung, 1986 • 


Klein, 1981 




• 




Lillis, 1984 






• 


□His, isaa 


• 


i 




Lonnstrom, 1984 






• 


Lynn, 1984 








Males, 1986a 








Males, 1986b 








Maxwell, 




• 




McCornac, 1982 






• 


NHTSA, 1982 








Negri, 1979 






• 


New Jersey, 1984 • 
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Consumption 




and driving 

Traffic jafter Effects on Border (Other 


Study 


accidents drinkina other vouths crassina offArtn 

Hwwmvi i ta mi M-ir>»i *M— -— w*i im ^vummV — vl WWII JJJ Q| |OV#lw 


Perkins, 1985 


• 


Rooney, 1977 


• 


Roy arid Greenblatt, 1979 


• 


Saffer and Grossman, 1985 


• 


Schroeder and Meyer, 1983. _ 


• 


Schweitzer, 1983 


• 


Smith, 1984 


• 


Sommcrs. 19B5 




Texas, 1082 


• • 


Vingilis and Smart, 1981 _ 


• • 


Wagenaar, 1981 


• • • 


Wageriaar, 1984 


• • 


Williams, 1983 


• ■ 



Williams: 1985 



White, 1986 

a Full bibliographical data appear in the bibliography at the end of this report. 
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Our objectives were to iU\i>s the technical and methodological sound- 
ness of evaluations of drinldng-age laws and determine the extent to 
which they \ rovide empirical support for federal and state initiatives to 
raise the legal drinking age. The general evaluation synthesis method- 
ology that we used has three main features: 

It attempts to include all relevant empirical work, including unpublished 
and draft manuscripts. 

It considers findings across studies as well as the quality of the research 
methodologies and source data. 

It provides an indication of what is known, what is unclear, and where 
the knowledge gaps are. 



Because our objective was to identify all available documentation on the 
effects of drinking-age laws, we cast a broad net in an attempt to find 
not only the most frequently cited published work but also unpublished 
evaluations conducted by state and local governments, independent 
researchers, and other research organizations. 

Our approach to identifying relevant documents was three-pronged and 
was made up of an examination of computerized bibliographic files, 
surveys of alcohol and highway safety officials, and personal interviews 
with experts in the field. We began with a broad-based search of rele- 
vant bibliographic retrieval systems, including the Congressional 
Research Service Bibliographic Reference File, National Clearinghouse 
for Alcohol Information Abstracts, National Criminal Justice Reference 
Service, Scorpio Information Retrieval System, Transportation Research 
Infonu-tion Service, and sociological, psychological, social science, and 
insurance research abstracts. 

To minimize publication bias and maximize the likelihood of collecting as 
complete a compilation of evaluations as possible, we surveyed state 
highway safety officials, state alcohol and drug abuse directors, 
researchers, and other officials knowledgeable about alcohol and 
highway safety. 

We sent an initial questionnaire (shown in appendix VII) to 1 14 state 
alcohol and highway safety officials and asked them to identify evalua- 
tions and reports that had been completed in their states on the effects 
of the legal drinking age. We used the results of the survey, combined 
with documents retrieved in our bibliographic searches, to construct a 
preliminary bibliography of evaluations of minimum-age laws. 
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Our Study Search Procedures 
and Methodology 



We then sent a bibliography of the evaluations we had identified to 
researchers and knowledgeable others to uncover other work that we 
might have missed. We asked them to review our bibliography and iden- 
tify other reports and sources of information that could be of use. As 
shown in table VI.l, most of the respondents completed our brief ques- 
tionnaires. The results of the surveys yielded more than 80 documents 
of relevance, including 22 evaluations not previously identified. 



Table VI.1: Response Rates to Our 








Survey of Minimum Drinking-Age taw 
Evaluations 


Respondent group 


Number 


Response 
rate 




Highway safety officials 


57 


93% 




Alcohol and drug abuse officials 


57 


SI 




Researchers and other exoerts 


55 


78 



Our efforts to identify pertinent literature yielded more than 400 



reports of direct relevance. We scanned all the documents and classified 
them into six categories: evaluations of changing the legal drinking age, 
critiques and summaries .*)f the literature, sta^e and federal legislation, 
information systems arid measurement issues, documents related to 
drinking and driving, and other alcohol and highway safety reports. We 
crossindexed critiques and summaries of evaluations to all studies of 
drinking-age laws, considering them an independent source of informa- 
tion for rating purposes. 

The focus of our synthesis was on the 49 studies that examined 
increases in the legal drinking age. Studies and literature reviews con- 
cerned with lowering the drinking age were considered separately and 
are discussed in chapter 6. Although we collected more than 49 studies, 
we found that some authors published the same study in a modified 
form several times. Further, some studies assessed more than one ques- 
tion. For example, an evaluation that analysed survey data reported 
results for both alcohol consumption and driving after drinking. In 
appendix V, we have arrayed the studies we reviewed by the evaluation 
questions they addressed. 

Our third approach to identifying relevant documents involved personal 
interviews at nhtsa and the University of Michigan and visits to their 
libraries, where we crosschecked our growing bibliography of highway 
safety literature with their holdings and collected additional materials. 
We also conducted interviews with officials from the Insurance Institute 
for Highway Safety, the National Center for Statistics and Analyses and 
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the office of alcohol countermeasures at nhttsa, the National Transporta- 
tion Safety Board, and the U.S. Brewers Association. 



A review panel of gao staff and independent experts was formed to 
develop rating criteria and review studies of direct relevance. Because 
no universally agreed upon rating criteria existed, we developed the cri- 
teria shown in appendix VIII, basing them on a preliminary review of 
the literature and prior evaluation syntheses. We considered the charac- 
teristics of the studies — for example, measures used, questions 
examined, the nature of the law change, and designs employed — in 
refining existing criteria for purposes of examining the specific litera- 
ture we were reviewing. 

The panel developed criteria for two generic types of studies: cross-sec- 
*ional studies, comparing two or more defined groups for a single point 
^ "ne, and before-and-after studies, comparing groups at two or more 
- ants in time. We rated all studies in terms of (1) the existence and 
adequacy of comparison groups, (2) the source data used, (3) the appro- 
priateness and comparability of measures used, (4) the appropriateness 
of methods for taking chance into account, and (5) the extent to which a 
study controlled for other factors and provided quantitative measures 
of difference. For before-and-after studies, we also looked for (6) data 
that were comparable and (7) controls for the nonindependence of 
measures. 

To critically assess the methodological quality of the 49 evaluations, 
three raters reviewed each study independently. They were asked to 
identify the study questions — effects on consumption, fatal crash 
involvement, and so on — addressed in the evaluation and, for each ques- 
tion, to rate the study against appropriate criteria. The raters then gave 
ait overall rating of acceptable, questionable, or unacceptable for each 
study question. An unacceptable rating was typically given to studies 
failing to meet two or more criteria. 

After independently rating each study, the panel met to discuss its 
strengths and weaknesses and reconcile differences in individual rat- 
ings. The studies that contained no serious flaws or were flawed but of 
sufficient quality to inform policy were grouped by study question for 
more in-depth reviews. Among the 49 studies we reviewed, 28 did not 
meet our threshold criteria. Table VI. 2 summarizes the ratings for these 
studies against the seven criteria. 



Rating Criteria and 
Procedures 
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Table Vi.2: Reasons for Unacceptable 
Study Ratings 



Comparable before- arid-after 
data 


5 


0 


1 


1 


7 


Account for nonindependent 
observations 


4 


0 


Q _ 


__ a 


_ 4 


Total" 




15 


5 


24 


114 



a Totals do hot equal the 28 studies judged unacceptable, since most of these studies failed to meet two 
or more criteria arid some studies dealt with more than one outcome. 



Consumption 
and driving 



Criterion 


Traffic 
accidents 


after 
drinking 


effects on 
other youths 


Other 
effects 


Total 


Comparison group comparability 


14 


4 


0 


7 


25 


Description of source data 


7 


0 


— - £- 


... 0 


_.J 


Comparable measures 


8 


5 


0 


3 


16 


Test for significance 


14 


1 


2 


5 


22 


Quantitative measure of 
difference 


IB _ 


5 


2 


_8_ 


33 



For some studies, a failure to meec one criterion led *n unacceptable 
rating for others: For example, the most frequently *. i shortcoming 
was a failure to adequately quantify the degree of ef ioct that could be 
directly attributable to a change in the legal drinking age. Many of these 
studies did not adequately take chance into account by employing 
appropriate statistics tests, which is a prerequisite for linking changes 
in measures of effect to a change in the law. 



Another of the more commonly cited limitations concerned inappro- 
priate comparisons. Several studies merged data from age groups not 
directly affected by the purchase-age policy with data for those directly 
affected (the experimental group) by the law. In rating studies that 
merged the directly affected age group with other age groups, the panel 
assessed the quality of the evaluation design in one of two ways. If the 
experimental group included individuals in age groups older than the 
age to which the purchase age had been increased, this group was con- 
sidered to be contaminated, rendering the results essentially uninter- 
pretable. When age groups that were directly below the youngest group 
to be affected by the increase in the purchase age yet old enough to be 
drivers (for example, drinking drivers) were included in the experi- 
mental group, the pano ? - nsidered the results and reported them as 
probably attenuate lusion of individuals who were only indi- 

rectly affected by i the purchase age. 
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Once the rating process was complete, the panel members reviewed the 
studies in groups by study question, in order to assess what was known 
concerning that question, how confident they Were about the available 
evidence, how adequate the information was, and what knowledge gaps 
remained. While the initial phases of the review process focused on the 
strengths and weaknesses of individual studies, during this phase we 
focused on the quality and quantity of evidence across studies. Only 
studies that met our minimum threshold criteria were used to assess 
what was known about the effects of the la*v change: 

In synthesizing the results of our analysis for each study question, we 
looked for patterns in the study findings, possible limitations in meas- 
ures used and comparisons made, and the ability to generalize the 
results. We also considered the quantity of the evidence and whether it 
accumulated from study to study. In this way, we assessed both quality 
and quantity in order to determine the strength of evidence for each of 
the subcommittee's questions. 



Strengths and 
Limitations of Our 
Method 



An evaluation synthesis necessarily depends on the amount of informa- 
tion available and the quality of the evaluations reviewed. We relied oh 
information obtained from books and journals, dissertations, state and 
federal government agencies, and industry-sponsored studies. Some of 
the reports were less than complete. The time restrictions for our review 
did not allow us to contact all authors to clarify ambiguities, request 
additional information, or obtain primary data. Therefore, we relied pri- 
marily on information as it was reported in the published and unpub- 
lished sources we examinee 

It is possible that we did not uncover all the available documents, but 
our intensive bibliographic search and survey of experts suggest that 
any gap is narrow. We believe that we have identified the documenta- 
tion for all the major, completed evaluation studies of minimum 
drinking-age laws. 

Some evaluation questions can be answered only by looking across sev- 
eral studies, and one strength of our method is that it supplies a system- 
atic way of doing this. In considering the findings of different studies 
while accounting for the quality and quantity of evidence for each spe- 
cific question, we were able to provide an indication of what is known, 
what is unclear, and what questions remain unanswered. Ah additional 
advantage of the evaluation synthesis method is that it establishes an 
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easily accessible base of knowledge, which can be used in assessing 
future evaluation questions. 
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This appendix reprints two questionnaires. We sent the *rst to state 
alcohol and highway safety officials, asking them to identify documents. 
We sent the second, after we received responses to the first question- 
naire, to researchers and others, asking for supplementation of our ini- 
tial bibliography. 
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UNITED STATES GENERAL ACCOUNTING OFFICE 



WASHINGTON J C 20548 



PMCGMAV F VALUATION 

■ - AMD 

Mt'MODOlOGY OiviSK. N 



Dear 



The General Account i og Office (GAO) , a 6 ageocy of the U.S. 
Congress, has beeo asked by the House Su be on mi t tee bo 
loves tigat ions arid Oversight of the Committee ob Public Works anc 
Traasportatioo to noalyrc past studies of mioimum legal driokiog 
age laws. In order to make our review complete, we teed 
assistaoce f rom cooceroed iodivlduals aod cxpertu to iosur* t ha*, 
we have Identified all ntudies which assess the effects oi either 
locreases or decreases In the legal driokiog age. 

Eoclosed are a brief ques t loooalre aod list of studies we 
have ideotlfled. The questioooaire described the scope of bur 
review aod asks for your assistaoce io ideotifyiog studies opt op 
our list. We are ioterested io aoy study you believe is relevaot 
without regard to how o Id I t I s . I f you have ao extra copy of aoy 
report youldeotify t we would appreciate receiviogooe. We ask 
that you complete aod returo the questlonoaire eveo if you believe 
that our list is complete. 

Obviously* If time had permitted, we would have preferred to 
talk with you persooally. However, the Subcommittee's request 
places us uode r strict time coostraiots. We hope that you 
uoderstand and we ask that you provide us with ioformattoo oo 
studies with. which you 

t ime ly respoose will reduce the amouot of time we have to expeod 
o o f o 1 lpwup telephooe calls to those oaable to respoodio this 
time. period. If you have aoy questioosabouu our request don't 
hesitate to. call. Thomas Laetr fit (303) 964-0080 or Phillip Travers 
at (202) 275-2932. 

Thaok you for your cooper at 106 to this Import ao t matter. 



Siocerely, 



Richard T. Baroes 
project Director 
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IKS. GENERAL ACCOUNTING OFFICE 



IDENTIFIGAT4 



^-STATE 



MINIMUM PRINKING AGE-LAWS 



INTRODUCTION/ BACKGROUND 

The C5. General Accounting Office Has 
Been asked to assess past evaluations of 
minimum drinking age laws rri'd to determine 
the extent to which they provide empirical 
support for federal and state Initiatives 
to raise the legal drinking age _. 
Evaluation Issues of interest include the 
initial legislative effects on beverage 
alcohol consumption for the target age 
group (typically 18-20 year olds) and 
Rubsequent effects on alcohol related 
_i ashes, ihj».Ty accidents, and traffic 
fatalities. Studies which address other 
outcomes, such as effects on border 
crossings and long term effects wil* also 
be reviewed where sufficient information is 
available • 

_ The purpose of this questionnaire in 
to obtain Information cohci rhin v 
evaluations/reports of which ycu are 
aware. Please list any evaiuations/'veports 
involving your state which relate to this 
important topic, In the spaces provided . 
I^_you hav-f \ copy of any listed report 
please st it to the address noted on the 
enclosed envelope. In the event the 
envelope Is misplaced, please send the 
questionnaire and any available reports to: 

Mr. Thomas Laetz 

U.S. General Accounting Office 

Suite 300-D 

2420 West 26th Avenue 

Denver, Colorado 80211 

__ If you have any questions, please 
call, collect, either Thomas Laetz at (303) 
964-0080 or Phillip Travers at (202) 
275-2932. 



STUDIES OF MINIMUM AGE LAWS 



1. 



Are you aw&re of any a tit ilea conducted 
in your state which address the iaLiie 
of minimum drinking age? (CHECK ONE. 
WE ARE INTERESTED IN ALL RELEVANT 
STUDIES WITHOUT REGARD TO WHEN THEY 
WERE PRODUCED.) 



2. 



1. [ ] Yes (CONTINUE) 

2. [~] No (SKIP TO Q. 3) 



Please use _the space below to provide 
us with information about the studies 
you are aware of that: have been_ 

conducted. in your state. __XUNBER. 

ORGANIZATIONAL CONTACT LIST THE NAME, 
ADDKFSf ''JND TELEPHONE NUMBER OF AN 
ORG AN I > 'ION OR INDIVIDUAL WE CAN 
CONTAC . FOR FURTHER DETAILS. IF YOU 
WOULD 'KE TO PROVIDE US WITH 
INFORM/, i T 0N RELATED TO MORE STUDIES 
THAN WE HAVE PROVIDED SPAC3 FOR* PLEASE 
ATTACH ADDITIONAL SHEETS AND USE THE 
SAME FORMAT.) 



(A) Author(s) ; 



Tltie: 



Datp of report : 



Organiz ^tional contac t : 



Nat 



Address : 



Telephone number: 
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(B) Authatfa): - — 


3. Would you like to receive a copy of_our 
study when it is complete? (CHECK ONE) 


Title: 


t- [~] Yes 
2. [~] No 


Date of report: 


If yes, to what address should wo mail 

it? 


Organizational contact: 




Name: 


Address : 


Telephone number: - - — 


GENERAL COMMENTS 

4. if. you'd i like to comment on our search 
studies or any C^hor matters 
related to the • 'jinking 
age; please ujir. tp. ce below- _ 
(ATTACH ADDIT T r • .^ f Afi XF NECESSARY. ) 


(C) Author(s): 




Title: 




3 ate-of -report: 




Organizational contact: 




Name: 




Address: 




Telephone number: 




-2- 
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UNITED STATES GENERAL ACCOUNTING OFFICE 



WASHINGTON. D C 20548 



PROGBAMl EVALUATION 
AND 

Mf 'hODOlOGv DIVISION 



Dear 



The General Accounting Office (GKO) , an agency of the 0.6. 

Congress, has been asked by the House Subcommittee on 
Investigations ana Oversight of the Cwanittee oh Public Works and 
Transportation to analyze past studies of minimus: legal drinking 
age laws. In order to make our review complete, we need _ 
assistance from experts, like you, in identifying studies which 
assess the effects of either increases or decreases in the legal 
drinking age. bur enclosed questionnaire describes the scope of 
pur reyiew and for your assistance in identifying studies of 

minimum age * solving your state. We are interested in any 
stud' yr ' t.sxievi-_-a relev&ct without regard to how bid it is. If 
you . copy of any report you identify, we would appreciate 

recei *.ig one. 

Obviously, if time had permitted, we would have preferred to 

talk with you personally. However, the Subcommittee's request 

places us under strict time constraints. We _ hope _ that you 
understand and will be able to provide us with information on 
studies, with which you are familiar by December S, 1985. If_yoa 
have any questions aboutour. request don't hesitate to call Thomas 
Laetz at (303) 964-0060 or Phillip Travers at (252) 275-2032. 

Thank you for your cooperation in this important matt- ©jr. 



Sincerely, 



Richard V. Barnes 
Project Director 



Page 92 




GAO/FEMD-87-10 Prinldng-Age Laws and Highway Safety 



Appendix VEL 

Oar Data Collection Instruments 



U.S. GENERAL ACCOUNTIN OFFICE 



IDENTIFICATION OF-STUDIES OF STATE 
HINIHUM DRINKING AGE LAWS 



INTF.Q DUCTI ON/ B ACKG'flO UN D 

The U.S. General Account Jig Oft ice has 
been asked to assess past evaluations of _ 
minimum drinking age laws and to determine 
the extent to which they provide empirical 
support_for_federal and State iniriatives 
to raise tne legal drinking tge. 
Evaluation issues Of interest include the 
initial legislative effects on beverag- 
alcohol cons m^tlr h for the target age 
group (typically .8-20 year olds) and 
subsequent effects on alcohol related 
crashes, injury accidents, ©nr traffic 
fatalities. Studies which address other 
outcomes A such as effects on border 
crossings, and Ion term effects will also 
be reviewed wher , fficient information is 
available • 

- The purpose of this questionnaire Is 
to obtain Information concerning 
evaluations/ reports which wc have not 
identified on the attached list. Please 
review our listing of studies and complete 
this brief questionnaire 

If you have a _CQpy_of any report 
you list, please send it to the address 
noted on the enclosed envelope. In the 
event the en elope Is misplaced, please 
send the questionnaire and any available 
reports to: 

Mr. Thomas Laetz 

U.S. General Accounting Office 

Suite 300-D 

2420 West 26th Avenue 
Denver, Colorado 80211 



STUDIES OF MINIMUM AGE LAWS 

1« Are_ypu_ aware of any studleb ...t 
identified on th* attached list 
which address tK; Issue. of minimum 
drinking age? (CHECK.ONE^ _ WE_AKE 
INTERESTED IN ALL RELEVANT STUDIES 
WITHOUT REGARD TO WHEN THEY WERE 
PRODUCED.) 

1. Yes (CONTINUE) 

2. [--] No fr- 



2. 



Please use t 

US With ttlf'2: 

of iwhlch- you - - 
ORGANIZATIONAL 



ko provide 
Jut ocher studies 

. _ (UNDER 

.Cr LIST THE NAME, 



ADDRESS AND TELEH10NE NUMBER OF AN 
ORGANIZATION OR INDIVIDUAL WE CAN 
CONTACT FOR FURTHER DETAILS • ) 

(A) Kuthor(s): -- 



Title: 



Date of repo rt: 



Organization contact : 
Name: 



Address: 



. If you have. any questions , please 

call*_C0llect_, either ThOmas Laetz at (303) 
964-0080 or Phillip Travers at (202) 
275-7.932. 



Telephone number: 
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B) Author(s) : 



Title: 



Date of report ; 



Organizational contact : 
Name: 



Address : 



3. Would you like to receive a copy of our 
study when it is complete? (CHECK ONE) 

2. [~] No 

If yes, to what address should we mall 

It? 



Ti^iephbne number: 



C) Author(s): 



GENERAL COMMENTS 



■ ?jf_y9***.d_ '9_ comment on_9yr search 
^9r_studles_or any pther_matters 
related to the. minimum drinking 
age, please use the.space belaid 

(attach additional sheets if necessary.) 



title: 



Pate of report : 



Orga ni zational contact : 

Nave: ... 



Address: 



Telephone number: 
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SUMMARY RATING SHEET 
STUDIES ON THE EFFECT OF MINIMUM DRI NKI NG-^AGE— LAWS 



1 ) Study/Code 

2) Lead Author 

3) Reviewer 



5) Stad; Qaestion: 



(A) 
(B) 
(C) 
(D) 



4) Date Review 



6) Overall Rating: 

Explain Q 

or N in 

#8 



ppecixic Kating 
Criteria/Qu.'*^ tion 


A 


B 


i 

c 


D 


Comparison Groap 










Soarce Data 










Compatible Measures 










Test of Significance 










Quantitative Measure 
of Difference 











Comparable Pre/Post 
Data 










Account Non- Independ- 
ence 











8 ) General Remarks : 



f age to ! 
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SPECIFIC COMMENTS FOR STUD V 

QUE' 
REV 
DATE 



Criteria 




Rating 


Comments 


A 


Q 


U 


COMPARISON.GROUP COMPARABILITY 
(same age groups, demograph- 
ics, denominators) 










DESCRIBE, DATA. SOURCES. (change 
over_time in reporting 
criteria, thresholds, data 
collection procedures) 










COMPARABLE MEASURES ( identi- 
cal? _same surrogate? _only__ 
fatals . (cell size), same time 
period? ) 










TAKE CHANCE INTO ACCOUNT 
(explicitly ) 










QUANTITATIVE MEASURE OF DIFF- 
ERENCES (netting-out other 
causes ) 











FOR TIME SERIES/LONGITUDINAL STUDIES 



CO. . - ARABLE PRE AND POST INTER- 
VENTION DATA _ ( 1 74 and '79, of 
other interventions dealt 
with? ) 










ACCOUNT FOR NON- INDEPENDENCE 
( auto cor relatrpni seasonal- 
ity, cyclical effects, non- 
effected age groups) 
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U.S. Department of 
Transportation 



Asvsta r ' Secreta' ■ 
for Admmisiralion 



400 Sevenlh Si . S W 
Washington D C 20590 



DGT - 2 1986 



Met J* .Dexter Peach 

Director _ 

Resources, Community arid Economic 

- Development Division 

U.S. General Accounting Office 

Washington, D.C. 20548 

Dear Mr. Peach: 

Enclosed are. two. copies of the Department of Transportati^ i ' s 
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SU1FARY OF GAO riiS RECOMMENDATIONS 



This review was condurt^ • : tiie of the Chairman of the Subcommittee 

on Investigations aw* jht, K jse Committee oh Public Works arid 

Transportation. GAO I the tecnnica! and methodological soundness of 

existing drinMng age evaluations to determine the extent to which they 
support Federal and State initiatives to change the legal drinking age. In 
addition, the Committee asked GAO to report on the effects that raising the 
minimum drinking age have had on: 

traffic accidents (I.e., motor vehicle fatalities, personal Injuries, 
and alcohol -related crashes); 

beverage alcohol consumption, along with driving after drlnklrs; and 

other related effects, such as spilio^er_to_underage_youth # border 
crossings to States with lower drinking ages, permanence of e c fects, 
compar1sons_^*_the_results of lowering versus raising the z> ving 
age, and earlier effects of lowering the drinking age. 

GftO found that a redaction In traffic accidents for affected age groups Is, In 
fact, attributable to raising the drinking age. Almost all studies found 
statistically-significant reductions In traffic accident outcomes, even though 
the studies often varied In scope, design, analysis methoJs, and outcome 
measures. 

GAO found only limitedevidenf? to support-conclusions regarding the spillover 
effects of the law change on th. cr:sh experiences, consumption, anddrlvlng 
after drinking practices of underage youth who are only indirectly affected by 
an increase in the drinking age. They did find some evidence of rib spillover 
effect on crash experiences for this group; however, GAO states that 
generalizations are Impeded by the small number of studies that expl 1cit-y 
tested for this effect (two out of six studies that met GAO's criteria) and 
the 1 Imited number of States studied. The three studies of consumption and 
driving after drinking practices for this age group presented mixed results. 

GAOialso found_1nsufficient evidence to assess the extent of v?e b'-rder 
crossing effect, +hat is, youth moving between Stat- ^ r " • ^btr>in 
alcoholic beverages. In addition, they found insr 9 to supporc 

drawing conclusions on t-e permai»ence of any effec - ge (longer 

than 3 years) and the effects of iowerfnn versus r** inf. age. 

GAO reports that there were just two studies ad-irest.v . ,rc - v • rfects that 
met thei* cr'ireria; one national study observed ..a_sibu._.<i;y i_ .Mi._jn in crash 
experiences tor affected age gra- , but the otte^ State study found a modest 
reduction.io long-i-srs crash trench. There was only one stuoy that actually 
comparedtne effects oi lowering versus raising the drinking age and it found 
a comparable reverse effect. That is, when the drinking age Was lowered, 
traffic accidents ii;-reased at a rate that was similar to the rate of decrease 
when the purchase age was raised. GAO's assessment of the effects oP lowering 
the drinking age in contrast to raising the drinking age, was based on an 
analysis of the 1 iterature reviews of these studies, which concluded that an 
increase In traffic accident outcomes could be attributed to a lowered 
drinking age. 

This report contained no reco;oendations. 
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DEPARTMENT OF TRANSPORTATION POSITION STATEMENT 

The draft report is basically a review of the literature on Drinking Age 
Laws and it provides an excellent evaluation and synthesis of a number of 
the existing studies. The report is well written and makes a definite 
statement that there is a correlation between drinking age and safety. 
GAO states "...raising the drinking age has a direct effect on reducing 
traffic accidents among affected agegroups (typically 18-20 year 
c-ldsj. . "The_cvjdence,,. supports the finding that States can generally 
expect reductions in their traffic accidents...." 

We have no objections to the publication of this report. In fact, we 
comrcend GAO for an excellent report which validates our data. We would, 
however, like to offer the following comments for consideration. 

The scope of the literature search includes the_major_ sources, of research 
literature supplemented by a questionnaire which revealed additional 
sources not encountered in the docu^nt search. It appears that the 
documents reviewed cover. the .subject most adequately and include most of 
the major.research and analysis both for and against raising the legal 
drinking age. 

There are at least two recent studies hot included, these are: 

o P. Asch and D. Levy, " Does the Minimum Drinking Age Affect 
Traffic Fatalities ?" Department of Economics, Rutgers 
University, 1936 



Hoxieiend D,_SJciDner,_ M A Statistical Analysis of the Effects 
of, a tin j form Minimum Drinking Age ^ M transportation Systems 
Center Report No. FR-45-U-N1IT-06-08, November 1905. 

While it is too late to include these studies in the GAO' s review, it 
would be useful to include a- statement in the report to tne effect 
that: "All studies available as of October 31, 1985, were reviewed." A 
list of more recent studies that wen* riot reviewed could also be included. 

The draft report lists the studies that satisfied GAO's review criteria 
(as on p. 29), but only tabulates thereasons why other studies fail to 
meet t_his_criteria_Ip._27). __We_ suggest that GAO specify the reasons why 
each of the unsatisfactory studies did not meet the criteria. 

The criteria utilized to select documents for consideration is logical 
and objective in that the reviewers subdivided the large group of 
documents into meaningful subsets for analysis and inference. This was 
accomplished through stratification of studies by out come .measures and 
methodology used (cross-sectional or before/after). In this way, a 
generalization of results could be permitted across studies within and 
between groups. Jn_ addition, the.studies were rated based on a - 
Quantitative assessment of their quality in order to meet threshold 
requirements. The rt-sults of the studies were amazingly consistent which 
increases one's confidence in the general i^ition of the findings. 
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Now p. 22. 



Now table 3.2, p. 28. 



Now p. 32. 



Oth e r Comments : 

On p. 21, GAO utilizes the terms "Driver Fatal Crashes," "Driver 
Fatal/Injury Crashes^" etc^i whe in fatal 

crashes^: Jt^b'sterminology impl jes.driver fatal ities.rather than 
involvement. We recommend that these headings be changed to "Driver 
Involvement, " 

On p. -29, Table 4.2, at the intersection of "Design Attributes" and 
"Arnold" the entries should read4 "1-6 years pre/1-5 years post using 
ratio analysis." In the same Table, at the intersection of "Controls" 
and "Williams, et al," the entry "license rate" is incorrect. This study 
did use "day-crashes" as a control. 



Qn_p,_40j Results of .Synthesis i_it_lS-not_clear_that_ the _1 eye! of 
statistical significance! .05) referred to is GAQ' s determination of what 
should be statistically significant or whether it is the original 
researchers' specification for the test of hypothesis. 
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